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In reviewing the literature on subphrenic abscess, one is confronted by 
a host of terms used more or less synonymously with subphrenic abscess. 
The more frequently encountered names are perigastric abscess (Barlow), 
suprahepatic abscess (Bernheim), supracolic abscess (Mitchell), false pneu 
mothorax (Cossy), pneumoperforative peritonitis (Sanger), hepatoperi- 
toneal abscess (Ferol), pyopneumothorax subphrenicus (Leyden), sub- 
phrenic empyema, hypophrenic empyema, subphrenic pyopneumo-peritonitis, 
subphrenic peritonitis, subdiaphragmatic peritonitis and subdiaphragmatic 
abscess. 

Delario '* states that the first case of subphrenic abscess described in the 
literature was reported in 1824. This was based on the necropsy observa- 
tions of a case of apparently long duration. Some 20 years later Barlow 
reported clinical observations of a patient who developed this complication 
after perforation of the stomach. 

Because of the somewhat dissimilar symptom complex, physical signs, 
Cr.. produced by differences in the location of these abscesses, it would not 
be amiss to present a brief description of the anatomy of the area involved 
with reference to the various possible locations of these abscesses. The fol- 
lowing anatomical account is based upon the studies of Martinet,* Box and 
Kecles,* and Barnard.° The subphrenic area is bounded above by both dia- 
phragms and below by the transverse colon and its mesentery. This area is 
further divided into two main regions, an intraperitoneal area and an extra 
peritoneal area. The liver divides the intraperitoneal area into a supra- 
hepatic area and an infrahepatic, each of which is composed of three smaller 
limited areas (figure 1). 

The Suprahepatic Intraperitoneal Area. This area is composed of (1) 
the right anterior suprahepatic area located above the liver, to the right of 

* Received for publication August 1, 1941. 
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the coronary ligament and in front of the right lateral ligament; (2) the right 
posterior suprahepatic area, located above the liver and behind the right 
lateral ligament, and (3) the left suprahepatic area located above the liver and 
to the left of the left lateral ligament, which in turn is a prolongation to the 
left of the coronary ligament. 
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lic. 1. An anterior view of the diaphragmatic area exposing 
the subphrenic region. 


The diaphragm is elevated anteriorly to expose the suprahepatic area. The great 


omentum is cut away from the stomach to expose the transverse colon. The subphrenic area 
is bounded above by the diaphragm and below by the transverse colon and its mesentery. 


The Infrahepatic Intraperitoneal Area. ‘This area is composed of three 
lesser and limited areas, namely: (1) the right infrahepatic area, located 
below the liver and to the right of the round ligament of the liver and the 
ligament of the ductus venosus; (2) the left anterior infrahepatic area, 
located below the liver and to the left of the round ligament and the ligament 
of the ductus venosus and in front of the stomach; and (3) the left posterior 
infrahepatic area located below the liver and to the left of the round ligament 
# and the ligament of the ductus venosus and behind the gastrohepatic 





omentum. 
The Extraperitoneal Area. ‘This area is composed of: (1) The anterior 
af extraperitoneal area, located between the anterior external surface of the 
“ parietal peritoneum and the internal surface of the upper anterior abdominal 
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wall below the diaphragm. This area may be arbitrarily subdivided into a 
right and left side by a midabdominal lin« (2) The right posterior extra- 
peritoneal area, located between the posterior external surface of the parietal 
peritoneum and the upper posterior abdominal wall below the diaphragm and 
to the right of the inferior leaf of the coronary ligament. This area includes 
the bare area of the liver. (3) The left posterior extraperitoneal area, 
located between the posterior external surface of the parietal peritoneum and 
the upper posterior abdominal wall below the diaphragm and to the left of the 
inferior leaf of the coronary ligament. 


ETIOLOGY 


Subphrenic abscess is rarely a primary condition; its presence almost 
always suggests a suppurative process elsewhere in the body, and generally 
one within the abdomen. Although uncommon, it may occur after pneu 
monia, empyema, furunculosis, osteomyelitis of the vertebrae, septicemia, 
etc. The subphrenic space may become infected through any of six routes: 


(1) By direct extension from the peritoneum and contiguous organs— 
liver, stomach, duodenum, kidney, gall-b!adder, spleen, pancreas, biliary ducts, 
osteomyelitis of the lower dorsal or upper lumbar vertebrae, etc. 

(2) By distant extension—an appendiceal infection, a pelvic infection, 
diverticulitis of the colon, infection about the urinary bladder, an infec- 
tion of the skin on the upper part of the abdomen or lower part of the thorax, 
etc. 

(3) By rupture into the subphrenic area—abscess of the liver, ulceration 
of the cardio-esophageal region, hydatid disease of the liver, osteomyelitis 
of the vertebrae or ribs, empyema thoracis, etc 

(4) By retrograde lymphatic extension—empyema thoracis, pneumonia, 
lung abscess, mediastinitis, etc. 

(5) By direct implantation or injury to an anatomically related organ 
following a penetrating injury. 

(6) By metastatic infection as in cases of furunculosis, septicemia, in- 
fluenza, osteomyelitis, ete. 


The methods whereby these infections reach the subphrenic space have 
been discussed elsewhere.® The reader is referred to this article for a de- 
tailed description. 

Of the 139 cases reviewed in this study, 44 were due to primary disease 
in the liver and biliary passage, 29 to lesions in the appendix, nine to renal 
disease and eight to disease of the stomach and duodenum (table 1). It 
is of interest that of the cases secondary to disease of the liver and biliary 
passages, four were secondary to liver abscesses and 16 followed disease of 
the biliary passages which was accompanied by localized peritonitis at the 
time of surgical operation on the biliary tract. It is also worthy of note that 


| 


about two-thirds of the subphrenic abscesses which followed lesions in the 
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TABLE I 
Etiologic Causes of 139 Subphrenic Abscesses 
Organ Number of Cases 


Liver and biliary passages 
Appendix. 

Kidney. . 

Stomach and duodenum 
Pelvic infections (abscess) 
Grip 

Female genitalia... 
Pneumonia 

Empyema 

Furunculosis 

Spinal disease 

Prostatic abscess 
Intestine 

Abscess of the lung 
Unknown causes 
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appendix were associated with generalized peritonitis. Of the eight cases 
due to gastroduodenal causes, seven were accompanied by perforations and 
one was due to duodenitis. Before presenting the clinical aspects of this 
condition, it should be pointed out that all subdivisions of the subphrenic 
area are not equally susceptible to infection (table 2). Consulting this table, 
we note that the four areas most commonly infected are (1) the right infra- 
hepatic intraperitoneal space, in 35 cases, (2) the right posterior suprahepatic 
intraperitoneal space, in 22 cases, (3) the right anterior suprahepatic intra- 


peritoneal space, in 16 cases, and (4) the right posterior extraperitoneal 


space, in 12 cases. 


CLINICAL FEATURES 


From the foregoing, it can be seen quite readily that clinical manifesta 
tions are varied and will not be the same in all cases. A difference in etiol- 
ogy, in the age of the patient, or the location of the abscess coupled with the 
co-existing condition responsible for the subdiaphragmatic infection and 
any other complications present, will tend to alter the clinical aspects. Re- 
gardless of the influences these factors may have upon the origin of a sub- 
phrenic abscess, the mode of onset in all cases will take any of four char- 
acteristic forms: (1) sudden, (2) insidious, (3) postoperative, or (4) re- 
current. 

Sudden Onset. In such instances the onset may simulate a ruptured 
peptic ulcer (more commonly gastric) with an acute generalized peritonitis. 
In these cases there is a history of acute abdominal (epigastric) pain, nausea, 
vomiting, prostration, difficulty in taking a deep breath, pain in the lower 
thoracic region, a sensation of fullness in the upper part of the abdomen and 
tenderness in the epigastric, infracostal or costophrenic region. In the earl) 
stages of the disease, the patient may be in shock. Later, signs and symp 
toms of infection may become manifest. There were 23 cases (16.5 per 
cent) in this series in which the onset was sudden. 
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ABLE I] 
Source of Infection of the Various Divisions of the Subphrenic Space and the Incidence of 


hese Infections in 118 of the Author's Cases 


Location Etiolog No. of Cases| Percentage 
Right posterior suprahepatic | Right diaphragm and pleura; pylo 2 18.5 
intraperitoneal space duodenal region; paracolic gutter 


draining appendix, cecum, pel) 
right infrahepatic area 


Right anterior suprahepatic | Pyloroduodenal region; gall-bladd 16 3.5 
intraperitoneal space 
Right infrahepatic intraperi- | Liver, gall-bladder and biliary duct 35 9.7 
toneal space hepatic flexure of colon; pylorodu 
denal region: right posterior supra 
hepatic area 
Left suprahepatic space Gastro-esophageal region 1 0.8 
Left anterior infrahepatic | Perforation of the anterior wall of stom 3 a. 
space ach; liver and spleen 
Left posterior infrahepatic | Perforation of the posterior wall of stom 5 1.2 
r 
space ach; pancreatitis and infected pancre 


atic cysts; spleen; leakage from a ret 
colic gastroenterostomy anastomos 
perforation of a gastrojejunal ulcer 


Right posterior extraperito- | Infection of bare area of liver; retrocecal 12 10.2 
neal space appendix; right perinephric abscess; 
pancreatitis; suppuration of right lum 
bar and iliac glands; right side of 
thorax and diaphragm 
Left posterior extraperito- | Left perinephric abscess; diverticulitis 5 $£.2 
neal space of descending colon; suppuration 
left lumbar and iliac glands; descend 
ing colon; pancreas; left side of thorax 
and of diaphragn 
Left anterior extraperitoneal | Lymphatics of the round ligament of 0.8 
space the liver; lymphatics of the sheath of 
the rectus muscle; infect f ab 
dominal wall 
More than one space infected 0 5.1 
Infected space not determined 12 10.2 


* These cases were not included in the tabk 


Insidious Onset. When the onset is insidious, the symptom complex is 
subacute and simulates that of an obscure intra-abdominal lesion such as a 
chronic cholecystitis or a mild mesenteric lymphadenitis. At first the symp- 
toms are those of vague upper abdominal discomfort without distinct local- 
ization. Later, the patient complains of pains and aches in the lower pos- 
terior thoracic region or in the flank. At times the pain may radiate to 
the shoulder or along the infracostal region. The pain is aggravated by 
deep breathing, 


sneezing or coughing. The symptom complex is progres- 
sive and sooner or later signs and symptoms of infection become manifest. 
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It is in this group of cases particularly that a tumor mass may be encoun 
tered. There were 40 cases (29 per cent) in the present series in which the 
onset was insidious. 

Postoperative Onset. The greatest number of subphrenic abscesses oc- 
cur postoperatively or as a result of an intra-abdominal lesion which should 
have been treated surgically before the process had spread to the subphrenic 
area. Not infrequently, the subphrenic area is involved at the time of 
surgical intervention but this is not recognized clinically. In other instances 
it is the result of contamination at the time of operation. If after an ab- 
dominal operation for a suppurative process the postoperative course is not 
smooth, even if weeks have elapsed, if no other satisfactory explanation can 
be given for the unusual course, a subphrenic infection should be considered 
until it is ruled out. In the present series there were 69 (49 per cent) 
which belonged to this group. 

Recurrent Onset. In these cases the patient usually gives a history of 
an ill-defined infection following either an abdominal accident, a surgical 
operation or infection elsewhere in the body. The history often suggests a 
subacute hepatitis with recurrent acute exacerbations. At the onset of a 
recurrent ‘flare-up’ there is vague upper abdominal or costovertebral pain, 
anorexia, diaphoresis, fever which may become irregularly elevated, and 
perhaps frequent chills. As the process becomes more acute, the symptoms 
become more pronounced. Between such episodes the patient feels malaise, 
is fatigued and becomes weaker as the condition progresses. Any other 
complications which may ensue during the illness will produce additional 
symptoms. In the present series of cases there were seven (5 per cent) of 
the cases which presented symptoms of recurrent infection of the subphrenic 
area. 

In practically all cases of subphrenic abscess the mode of onset is essen- 
tially the same, the only differences being (1) the acuity of the clinical course 
and (2) the altered train of symptoms caused by differences in the location 
of the abscess. Clinically, it is often impossible to localize the site of a 
subphrenic abscess more precisely than to say that it is on the right or left 
side, above or below the liver. It was essentially for this reason that 
Piquand * classified subphrenic abscesses as (1) infrahepatic, presenting 
signs of abdominal involvement, (2) suprahepatic, presenting signs of 
thoracic involvement and (3) retroperitoneal, presenting signs of lumbar 
involvement. More recently Mitchell ° has again called attention to the fact 
that a strict anatomic classification, such as presented above, is not always 
serviceable clinically. This is particularly true in those instances in which 
the infection involves more than one anatomic subdivision of the subphrenic 
area. In such latter instances, the clinical manifestations will vary accord 
ing to the location of the abscess, its size, the acuteness of its onset, and the 
nature of the bacterial flora within the abscess. 
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DIAGNOSIS 


Brown ® aptly states that the chief reason for not recognizing this con 
dition is the failure to consider the possibility of its existence. In any case 
of persistent elevation in temperature of unexplained origin and a history of 
sepsis, a subphrenic abscess should be considered in the differential diag- 
nosis. In the early or subacute case the onset is usually indefinite, with 
minimal symptoms, such as malaise, fatigue, poor appetite, pallor, vague 
pains at the site of the abscess and a low grade fever. As the condition 
progresses, the temperature and pulse become elevated and tend to assume a 
septic course. The patient may also become prostrate, have chills, and 
perspire profusely. Nausea and, in the more acute cases, vomiting have set 
in before this stage if the lesion is intraperitoneal \t a still more advanced 
stage the patient has anorexia, loss of weight, pain in the shoulder and neck 
corresponding to the side of the lesion, some respiratory distress, short 
spasmodic bouts of cough, and occasionally hiccough, belching or both. 
Not infrequently jaundice and anemia develop. The white blood count 
rises to about 20,000 with 85 per cent polymorphonuclear leukocytes. In 
the more acute cases the clinical course is more rapidly progressive and the 
symptom complex is more severe. In some of the more acute cases re 
ported in this communication the white blood count was over 40,000 with 90 
per cent polymorphonuclear cells. On examination of the patient one gen- 
erally notes an acutely sick individual with a hectic flush, a warm moist skin 
and an anxious expression, breathing rapidly with restricted respiratory 
excursions of the chest on the side corresponding to the abscess. Usually 
the patient tends to favor the affected side by lying on it. Not infrequently 
the respiratory movements of the abdominal wall are restricted too. In ad 
dition a tumor mass may be visible below the costal margin in the abdomen, 
or bulging edematous intercostal spaces, or a mass in the costovertebral 
gion. If it is possible, the patient should be examined in the erect and prone 
positions. 

Subphrenic abscesses are characterized cli ically by a combination of 
abdominal, thoracic and costovertebral or lumbar manifestations either one 
of which may predominate and at times mask the woo r symptoms 

Abdominal Manifestations. Since most subphrenic abscesses are secon- 
dary to an intraperitoneal suppurative process, one usually looks first to 
the abdomen for the cause of a satiaa s failure to improve. Examination 
of the abdomen shows either restricted or absent respiratory movements of 
the upper abdominal wall on the affected side. Broadbent *’ noted that un 
der such conditions “the upper abdomen does not move with respiration on 
the side affected while it still usually moves on the other side, giving the 
curious effect of a slight bulge on the sound side in inspiration.” At times 
there is a visible mass in the epigastric region, the skin over which may be 
edematous and discolored. In those instances in which subphrenic abscess 


follows surgical intervention for an acute gall-bladder infection, edema and 
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discoloration of the skin seem to be more common and more pronounced 
than in the other instances. This region is usually tender to touch and 
early presents a doughy resistance. On palpation, the rectus abdominis 
muscle on that side is found to be spastic and tender, beneath which there 
is an indefinite, tender, fixed mass, whereas the muscles on the contralateral 
side and in the lower part of the abdomen are less resistant. In those in- 
stances in which the abscess is suprahepatic, the liver is generally displaced 
downward. The lower edge of the liver may be either sharp or rounded, 
depending upon the extent of the accompanying hepatitis. On percussion, 
the area of liver dullness is enlarged downward, and if the abscess contains 
gas, there may be noted four zones of altered percussion note. From above 
downwards they are: (a) a zone of normal resonance or hyperresonance of 
the lung substance, (b) a zone of pleural effusion or compression of the 
lung with dullness, (c) a zone of resonance or tympany due to gas, and (d) 
a zone of absolute dullness due to the abscess itself. Carter,”* in reporting 
on left subphrenic abscess, states: ““The diagnosis by physical examination 
of an abscess beneath the left leaf of the diaphragm is even more difficult 
than it is when the abscess lies beneath the right half of the diaphragm, for 
such an abscess gives fewer physical signs of its presence. On the right, 
the firm large right lobe of the liver forms the floor of the abscess, whereas 
on the left there is little liver substance, but the abscess is encompassed be- 
low by more yielding structures, such as stomach, falciform ligament, colon, 
spleen and transverse mesocolon. Consequently, on the left there is apt to 
be less bulging in the lower thorax and costal margin, less restriction of 
movement of the lower portion of the thoracic cage, less local pain because 
of less tension of the pus and less elevation and fixation of the diaphragm 
itself. It is true, however, that in the case of the left anterior intraperitoneal 
abscess, tenderness on pressure beneath the costal margin can be elicited 
earlier and more definitely than on the right. . . . If the whole space is 
filled with pus, one can outline a characteristic triangular mass described by 
3arnard as extending from under the left costal margin to a line from 
umbilicus to costal margin and from ensiform cartilage to umbilicus.” 
Wahby reports the presence of gas in 32 out of 59 (54 per cent) of the 
cases seen at the St. George Hospital, whereas Berman ** noted it in only 15 
per cent of his cases. In the present series, 30 per cent of the cases were 
recognized as having gas-containing abscesses. In the entire 139 cases 
there were 78 (56 per cent) in which the onset of the subphrenic abscess 
was accompanied by abdominal symptoms. 

Thoracic Manifestations. The impaired respiratory movement seen in 
the upper part of the abdomen is also in evidence at the base of the involved 
hemithorax. In addition there is noted a widening of the intercostal spaces 
of the lower part of the chest and flaring of the lower costal structures. In 
those instances in which the abscess is deeply placed, there may be retraction 
of the intercostal spaces rather than widening and edema of the lower chest 
wall. The costal arch is usually tender and the musculature quite spastic in 











DIAGNOSTIC CRITERIA FOR SUBPHRENIC ABSCESS 191 


the region overlying the site of infection. Diaphragmatic pleural pain and 
irritation may cause a short spasmodic cough and an increase in the respira- 
tory rate. If the abscess is located in the anterior infrahepatic area, there 
is tenderness along the tenth rib anteriorly. In those cases in which the 
right posterior suprahepatic area is involved the tenderness is along the 
eleventh and twelfth ribs posteriorly. On percussion of the chest, there is 
elicited impairment over the lower part of the thorax and elevation of the 
diaphragm. In addition, there is an absence of diaphragmatic descent dur- 
ing inspiration and of elevation of the diaphragm during expiration. Mar- 
gulis ** has pointed out that percussion of the affected area or costal arch 1s 
frequently accompanied by local pafn resulting from the transmission of the 
stimulus to the pathological focus. The breath sounds in the area of al- 
tered percussion note are distant or entirely absent. Since impairment of 
mobility or elevation of the diaphragm will have its greatest effect upon the 
lower lobe, and since this lobe is situated for the most part posteriorly, the 
earliest pulmonary physical signs will be noted at the base of the thorax 
posteriorly on the side correspr nding to the location of the abscess. Obcca- 
sionally, with partial compression of the lung, one hears transmitted bron- 
chial breathing in the upper area of the impaired percussion. This may ex- 
tend a variable distance upwards toward the apex of the lung. In those 
cases in which the abscess contains gas, signs suggesting a tension pneumo- 
thorax, succussion sounds and shifting dullness may be elicited. Not in- 
frequently a friction rub may be heard at the base of the thorax. This is 
due to the rubbing of the diaphragm against the inflamed upper surface of 
the liver. If the abscess is on the left side, the heart may be pushed up- 
wards or rotated to the right but is not remarkably displaced to the right. 
In these cases one hears occasionally a clicking quality to the second heart 
sound in the region of the apex. Da Costa** has pointed out that in 
empyema the upper limit of the fluid is concave, whereas in subphrenic 
abscess it is convex. The onset of 51 (37 per cent) of the present series 
of 139 cases was characterized by symptoms referable to the thorax. 
Lumbar Manifestations. Quite commonly there is a mass in this re- 


gion extending outwards from below the costal margin posteriorly. The 
area is usually edematous, tender, and tense, and fluctuates deeply. At times 


the mass may be so large that it reaches the axillary region. It is dull to 
percussion except in those instances in which gas is present, in which case it 
may be hyperresonant. Pressure on the mass will cause pain locally and at 
times referred to the shoulder, epigastrium or anterior infrahepatic region 
on that side. Bogart’ has called attention to the fact that spasm of the 
quadratus lumborum on the affected side is commonly encountered in sub- 


phrenic abscess, resulting in scoliosis of the lumbar area. Scoliosis may 
further be elicited early in the course of the illness by noting the patient's 
inability to bend the spine from side to side; especially will this be noted 
when bending to the opposite side. It will also be observed that bending to 
the side of the abscess causes little or no pain, whereas bending toward the 
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opposite side is accompanied by pain. The onset of 41 (30 per cent) of 
the cases presented in this study was characterized by symptoms referable to 
the lumbar region. 


ROENTGENOGRAPHIC STUDIES 


Roentgenographic examinations are indispensable for the early recog 
nition of this condition. On fluoroscopic examination of the early case, the 
diaphragm is found to be elevated and flattened at its dome. Quite fre- 
quently the diaphragm is eventrated into the thoracic cavity and presents an 
acute upper convexity. This position and form remain more or less the 
same during inspiration and expiration. More frequently, however (in the 
early case) the elevation of the diaphragm is scarcely noticeable. However, 





Fic. 2. Right subphrenic abscess. 
: There is an elevation of the right diaphragm so that its dome reaches the level of the 
fourth rib anteriorly. The right costophrenic angle is somewhat clouded—suggestive of 
fluid in this area. The cardiophrenic angle on the right side is very distinct. Also note that 


the heart is not displaced. 


This roentgenogram is a bedside study taken in the dorsal prone position. 
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fluoroscopic examination of the patient in the erect position will reveal lim- 
ited respiratory motion of the diaphragm. Dexter ** believes that the loss 
of diaphragmatic motion is almost pathognomonic of this condition. He 
also states that other conditions below the diaphragm will limit the motion 
of the diaphragm but will not completely inhibit its motion. Not infre- 
quently a variable amount of fluid may be noted in the pleural cavity on the 
affected side. Underneath the diaphragm and above the liver there is a 
dense shadow of more or less uniform opacity or a gas bubble below the 
diaphragm and a collection of fluid inferior to the gas shadow. This fluid 
level readily changes its location as the patient’s position is altered. 
LeWald,"* Pancoast,** McNamee,’® Granger,”® and Sante ** have shown 
that by far the greatest single aid in the diagnosis of subphrenic abscess is a 
series of well taken roentgenograms. The roentgenograms of the chest 
should be taken in all directions, erect, prone and in the Trendelenberg posi- 
tion, and during inspiration and expiration. Not infrequently the patient is 





Fic. 3. Left subphrenic abscess 
There is an elevation of the left diaphragm so that its dome is higher than the one on 
the right. The left costophrenic angle is not very distinct. Note that the heart is not 
displaced. (Same case as figure 4.) 
Roentgenogram taken in the erect position during inspiration 
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too sick to allow as much manipulation as is required in such roentgeno- 
graphic investigation and, therefore, a limited number of bedside studies will 
have to be relied upon. In the presence of a subphrenic abscess such roent- 
genograms will show an elevated motionless diaphragm (figures 2 and 3), 
obliteration of the costophrenic angle (figures 2, 3, 4, 5 and 6), some fluid 
in the thorax, rotation of the heart to the opposite side and distortion of the 
cardiac contour (figure 4). Basilar pneumonitis may also be seen in such 
cases. In the later stages there is a general retraction and opacity of the 








Fic. 4. Left subphrenic abscess. 
Same case as figure 3. Roentgenogram taken in the same position as figure 3, three 
days later. There is further elevation of the left diaphragm. Note the distortion and 
rotation of the heart. 


affected side (figure 11). Most of these thoracic signs are best elicited 
when the roentgenograms are taken in inspiration, i.e., when the contralateral 
diaphragm descends and that lung becomes aerated. Underneath the dia- 
phragm on the affected side there is often seen a dense shadow or a gas 
bubble with a distinct fluid level below (figures 7 and 8). In the advanced 
case the subdiaphragmatic opacity may extend well below the liver as a 
homogeneous shadow. Frequently only a few of these findings will be 
present; they are sufficient, however, to make one highly suspicious of a 
subphrenic collection of pus. In such instances the diagnosis may be fur- 
ther facilitated by a pneumoperitoneum (Lilienthal *). Recently Sante *' 
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has again shown that this procedure may help localize the site of a subdia- 
phragmatic abscess and differentiate it from supradiaphragmatic conditions. 
[t should also be pointed out that the mere presence of gas under the dia 
phragm does not warran* the diagnosis of subphrenic Pt Frequently 
such a state is encountered in patients who were subjected to an abdominal 
exploration with an uneventful postoperative course,** or in individuals who 
have sustained a ruptured viscus without developing such an abscess,** and 
in individuals who have an hepatodiaphragmatic interposition of the colon.’ 





Fic. 5. Left subphrenic abscess 


There is a gas bubble and a fluid level below the left diaphragm (extragastric ?) Above 
the left diaphragm there is a basilar haze due to fluid. The diaphragm cannot be 


visualized. 
Roentgenogram taken in the erect position. 


Roentgenographic studies of the lumbar spine and the surrounding area 
are often of additional aid in the early recognition of such infections. The 
most frequent finding is obliteration (partial or complete) of the psoas 
muscle shadow on the affected side (figures 9 and 10). There may also be 
noted a scoliosis of the spine with the concavity toward the side of the 
abscess and an approximation of the lower ribs and iliac crest on that side 
(figure 9). The liver and kidney may be depressed and the liver edge may 
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lose its sharp contour (figure 10). In left-sided cases, in addition to th 
findings noted above, roentgenograms taken in the erect position show a 
downward displacement of the stomach bubble with an opacity between it 
and the cusp of the diaphragm (figure 11). If doubt should still exist as 
to whether the gas is within the stomach or above it, the diagnosis may be 
further facilitated by filling the stomach with a radiopaque substance and 





Fic. 6. Left subphrenic abscess. 

Same case as figure 5, taken at the same time as figure 5. The left diaphragm is ele- 
vated. There is also present a small amount of fluid in the left costophrenic area. The 
elongated opacity anterior to the dorsal vertebrae is due to radiopaque material within the 
esophagus. 

Roentgenogram taken in the erect left oblique projection. 


then taking roentgenograms of the diaphragmatic region. It will be noted 
that if the gas is within the stomach, it is confined to an area which as- 
sumes the contour of the stomach itself. If the gas is outside of the 
stomach, it will cross the limits of the stomach wall as outlined by the radio- 
paque material, and will not, therefore, conform to the shape of the 


le 


} 
stomach. This can best be elicited by taking the roentgenograms in the 
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erect, Trendelenberg and prone positions, in the anteroposterior, oblique and 
lateral projections. 

An early subphrenic abscess produces an ill defined clinical picture which, 
with the past history and roentgenographic studies, should not be difficult to 
recognize. That the diagnosis will be overlooked if it is not kept in mind 


is shown by Overholt’s ** case in which the diagnosis was not made until six 





Fic. 7. Right subphrenic abscess 
The right diaphragm is slightly elevated. Underneath it there is a gas bubble. (Same 
case as figure 8.) 
Roentgenogram taken in the ventral erect projection 


months had elapsed, and by Lockwood's * case, in which the diagnosis was 
not made until 20 months had elapsed. In the cases presented in this com- 
munication the average length of time from the onset of symptoms to the 
time of diagnosis was four months.* 

Aspiration has frequently been recommended as a diagnostic adjuvant. 
In the few cases of this series in which it was employed it was not of much 

* This high figure is due to the fact that in three cases two years, two years and seven 
years had elapsed before the diagnosis was made. Excluding these cases, the diagnosis was 
made usually within one month after the onset of symptoms. In those instances in which it 
Was a postoperative complication during the patient’s hospital stay, the diagnosis was made 


within one week after the first symptoms or onset of an abnormal postoperative course be- 
came manifest. 
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aid. In fact, in the three cases in which it would have given valuable in- 
formation no pus was obtained, although surgical intervention soon after the 
aspiration revealed pus. Like many others, the writer believes that this 
procedure is not entirely innocuous and should only be done immediately 
prior to operation so as to help locate the abscess. If the needle fails to 
locate the pus and the clinical impression is that of a subphrenic abscess, 
surgical exploration should be undertaken nevertheless. Weir,”* as early as 
1892, stated: “Negative results often suggest surgical delay, and its chance 





Fic. 8. Right subphrenic abscess. 

Same case as figure 7. Roentgenogram taken the same time as figure 7. Note the two 
distinct fluid levels. The gas bubble and fluid level to the reader’s left is beneath the right 
diaphragm. The other pair of shadows are gastric. 

Roentgenogram taken in the erect right oblique projection. 


of help in cases where help is needed as in small collections of pus, and wher« 
other symptoms are sufficiently present to determine a course of action, is a 
condemn aspiration and report 


29 


very slight one.” Overholt and Donchess ” 
seven negative aspirations in 21 cases of proved subphrenic abscess. Ochs- 
ner,*’ citing Hirsch’s case, stated that 24 attempts at aspiration were made 
before pus was obtained. This large number of punctures at the same site 
makes one wonder whether there was not some possibility of introducing in 
fection from without. Doidge and Warner,”’ in opposing indiscriminate 
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diagnostic puncture of the subdiaphragmatic area, state: “the presence of 
subphrenic abscess which was not found by diagnostic aspiration and the 
possible production of an empyema of the pleural cavity show the unreliabil- 
ity and danger of this method of examination. In our opinion, it should 





Fic. 9. Right subphrenic abscess 


Roentgenographic study of the lumbar area. There are two radiopaque catheters in 
the ureters. There is a scoliosis of the lumbar spine with its concavity toward the right 
The right psoas muscle is obliterated. Note that the tip of the right twelfth rib is closer to 
the brim of the pelvis than the one on the left. 


never be used with one possible exception ; that is, in an extremely ill patient 
where an incorrect diagnosis of subphrenic abscess with a resulting unneces- 
sary operation might be fatal.” Barnard ® reported a case of transpleural 
aspiration of an abscess, with death from collapse in three hours. If aspira 
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tion fails to reveal pus, it certainly does not rule out the presence of a puru- 
lent collection. In fact, one may be more in a quandary as to the diagnosis 
after a negative tap than before the aspiration was instituted. Certainly 
such a state of mind will lead to procrastination and further complications. 
At best, it would be advisable to disregard a dry tap. 
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Fic. 10. Right subphrenic abscess. 


The lumbar vertebrae are in a straight line. The tip of the right twelfth rib is at the 
same level as the left. The upper part of the right psoas is indistinct. The liver is depressed 
and its edge rounded. The right kidney is pushed down so that its lower pole is within the 
brim of the pelvis. 


COMPLICATIONS 
Although this condition is rarely primary and is in itself a complication, 
because of the nature of the process and the devastating effects of its se- 
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Fic. 11. Left subphrenic abscess. 


There is a general opacity of the left hemithorax. Diaphragm could not be seen on the 
£ J t : 


roentgenogram. (The dotted line indicates the level of the diaphragm as seen on a later 


roentgenographic study.) Beneath the diaphragm there is a large extragastric gas bubble 


and a fluid level. 

Roentgenogram taken in the dorsal erect position. 
quelae, one may consider it a primary process and its sequelae as complica- 
tions. Complications following subphrenic abscess will depend on (1) the 
acuteness of the onset and the rapidity of spread of the infection producing 
the abscess, (2) individual resistance to that infective organism, (3) the 
degree of peritoneal soiling on removal or drainage of the etiologic process, 
(4) the duration of the subphrenic abscess before its recognition, and (5) the 
adequacy of sugical care of the subphrenic abscess. 

The complications of subphrenic abscess are as follows: 


(A) Systemic Complications. These consist of (1) sepsis, (2 


tration, (3) anemia and finally (4) cachexia. 

(B) Abdominal Complications. These consist of (1) local enlarge- 
ment of the abscess producing pressure upon the surrounding structure and 
impairment of function, (2) rupture of the abscess into the extraperitoneal 


) pre S- 


space producing a spreading retroperitoneal infection, (3) rupture of the 
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abscess through the surgical wound or through the skin, (4) rupture of the 
abscess into the peritoneal cavity, thereby producing peritonitis, and (5) 
rupture of the abscess into one of the hollow viscera. 

In the cases reported in this communication it was frequently impossible 
to tell whether a so-called complication was a sequel to the abscess or was 
coexistent with the subphrenic abscess at the time of the diagnosis of the 
latter or whether the cause of the subphrenic abscess was the same as that of 
the other abdominal complications. It seems as though many of the ab- 
dominal complications frequently noted in cases of subphrenic abscess are 
associated complications rather than caused by it. 

(C) Thoracic Complications. These consist of (1) pleural effusion, 
(2) empyema, (3) bronchopleural fistula, (4) abscess of the lung, (5) pneu- 
monitis or pneumonia, (6) pericarditis, (7) mediastinal abscess or medi- 
astinitis, (8) pneumothorax or pyopneumothorax, (9) perforation of the 
diaphragm, and (10) pulmonary embolism. 

1. Pleural effusion is variously estimated as being present in from 9 to 
100 per cent of the cases. This complication was noted in 36 (25.9 per 
cent) of the cases presented in this study. 

2. Empyema may develop as a sequel to a serous pleural effusion or 
as a direct infection of the pleural space. Organisms may enter the pleural 
cavity either through the lymphatics from below the diaphragm or by rup- 
ture of a subphrenic abscess into the pleural space; or secondary to a pneu- 
monia or lung abscess in a patient who also has a subphrenic abscess. Em- 
pyema associated with subphrenic abscess has been variously estimated as 
occurring in 11.9 to 42.5 per cent of the cases. In this series it was noted in 
18 (12.9 per cent) of the cases. 

3. Bronchopleural fistula is usually secondary to a pneumonia, lung 
abscess or empyema. There is no record of a case in which a preceding in- 
fection such as those mentioned above was not present or did not antedate the 
development of the fistula. Bronchopleural fistula secondary to subphrenic 
abscess and its sequelae has been variously estimated to occur in from 5 to 
20 per cent of the cases. It was a complication in five (3.6 per cent) of the 
-ases in the present series. 

4. Abscess of the lung is usually the result of a lymphatic extension into 
the lung, a postpneumonic complication, or embolic in origin. Abscess of 
the lung following a subphrenic abscess has been variously estimated as 
occurring in from 6 to 16 per cent of the cases. In the present series it was 
noted in 10 (7.2 per cent) of the cases. 

5. Pneumonia or pneumonitis is either a superimposed infection or an 
extension of the process from below the diaphragm into the lung. The 
incidence of pneumonitis following subphrenic abscess has been variously re- 
ported as being from 5.9 to 33.3 per cent. It was found in 11 (7.9 per cent) 
of the cases in the present series. 

6. Pericarditis is usually the result of a lymphatic extension of the in- 
fection from below the diaphragm, especially on the left side, or from an 
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The incidence of 


empyema thoracis, pneumonitis or abscess of the lung. 
pericarditis following subphrenic abscess has been variously reported as being 
from 6 to 20 per cent. It was encountered in but three (2.1 per cent) of the 


cases reported in this paper. 

7. Mediastinitis or mediastinal abscess may result from a direct ex- 
tension of the infection along the outside of the pleura and between the medi- 
astinal blades of the parietal pleural reflection, or as a direct extension into 
the mediastinum from a subdiaphragmatic abscess, or from pneumonitis 
which in turn is due to a subdiaphragmatic infection. The incidence of 
mediastinitis or mediastinal abscess following subphrenic abscess has been 
variously reported as being from 2.9 to 7 per cent. In the present series it 
was seen in one (0.7 per cent) of the cases. 

8. Pneumothorax or pyopneumothorax may be the result of a spon- 
taneous rupture of the lung due to any of its causes, or to infection of the 
pleural space by a gas-producing organism, or to a sinus tract extending 
from below the diaphragm to the pleural space. The incidence of pneumo- 
thorax or pyopneumothorax following infections of the subphrenic area has 
been variously reported as being from 10 to 30 per cent. In the present 
series of cases it was encountered in nine (6.5 per cent) of the cases. 

9. Perforation of the diaphragm may be the result of a pathologic process 
above or below the diaphragm. The incidence of diaphragmatic perforation 
following subphrenic abscess has been reported as being from 5 to 49 per 
cent. It was seen in eight (5.7 per cent) of the cases in the present series. 

10. Pulmonary embolism may arise from the original pathological proc- 
ess, from the subphrenic abscess, or from an associated pulmonary infection. 
There was but one instance (0.7 per cent) of pulmonary embolism in this 
series. 

General Thoracic Complications. In the cases under review there were 
a number of instances in which symptoms referable to the chest were among 
the earliest manifestations of an illness which later proved to be a compli- 
cation of subphrenic abscess. In the 139 cases there were 78 cases with 102 
thoracic complications. There were 58 cases with one intrathoracic com- 
plication, 16 with two intrathoracic complications, and four with three co- 
existing intrathoracic complications. Supradiaphragmatic complications 
were usually found to be due to the following causes: (1) neglect or over- 
sight of the primary cause, (2) failure to make an early diagnosis of sub- 
phrenic abscess, (3) inadequate surgical care for the subphrenic abscess in 
spite of an early diagnosis, (4) very rapid spread of the subdiaphragmatic 
infection, and (5) the patient’s failure to present himself to the physician 
until complications are present. 


PROGNOSIS AND MorTALITY 


In all cases of subphrenic abscess the prognosis should be guarded, par- 
ticularly so when associated with a pathological process elsewhere which is not 
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well under control. The prognosis is more favorable in those cases in which 
the diagnosis is made early, in which adequate drainage has been established, 
and in which there is freedom from intrathoracic or other associated com- 
plications. Conversely, the prognosis becomes poorer when the diagnosis 
is not made until late, when the drainage of the abscess is inadequate and 
when there are intrathoracic complications. Delay in the institution of what 
would otherwise have been adequate therapy will often produce poor results. 
The mortality is greatest in those cases in which pulmonary complications 
develop. In the presence of intrathoracic complications the mortality in the 
group of cases presented in this study was 35 per cent, a total of 27 deaths. 
Beye,*’ in a review of the thoracic complications in subphrenic infections, re- 
ported a mortality of 43.5 per cent. 

Taking all cases of subphrenic abscess together, the mortality has been 
estimated to be 100 per cent in those instances in which surgical drainage was 
not instituted (Deaver), and 38 per cent in those instances in which operation 
was performed (Gatewood). More recently, with the newer concepts of 
the management of such cases, the mortality has declined to about 25 per cent. 
Even this mortality is too high. It is hoped that by earlier recognition of 
this condition therapy will be instituted earlier and mortality will be reduced 
still further. 


SUMMARY AND CONCLUSIONS 


A general résumé of the subject of subphrenic abscess has been presented. 
It has been pointed out that the diagnosis of this condition is not difficult if 
one keeps it in mind. Early recognition of this condition requires (1) 
knowledge of the course of the preceding illness, (2) a carefully conducted 
physical examination, and (3) a series of well taken roentgenograms. 
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RESPIRATION AS A FACTOR IN THE CIRCULATION 
OF THE BLOOD * 


By WituiaM D. Rep, M.D., F.A.C.P., Boston, Massachusetts 


THE belief that respiration assists the return of blood to the heart is not 
new, but there is a lack of consensus among physiologists as to the mechan- 
ism of this cardiorespiratory function. Many believe that abdominal and 
pulmonary venous blood is aspirated to the heart. It is the purpose of this 
paper to discuss the respiratory act as a propulsive mechanism in the circu- 
lation of the blood. 


Puysiotocic DATA 


The right ventricular output of blood per minute is necessarily the same 
as that of the left ventricle, so that the volume output of the latter may safely 
be utilized for our purposes. At rest the flow per minute from the left ven- 
tricle is estimated to be from five to eight liters,’ and after strenuous exer- 
cise it may rise to 30 to 40 liters. These figures indicate that at rest, with 
a respiratory rate of 20 per minute, the lungs return to the heart between 
250 and 400 c.c. of blood per respiratory cycle. 

The volume of blood present in the lungs varies with the phase of respi- 
ration. Starling * states the amounts to be: normally, inspiration Ye, ex- 
piration 45 to 4s, with a possible increase to as much as % or more of the 
total blood in the body. Best and Taylor * are the authorities for the fig- 
ures of: normally, inspiration 9 per cent, expiration 6 per cent, and under 
certain circumstances an increase to 20 per cent or more. These figures 
indicate that, if the total blood volume in the body is 5 liters there are 8&3 
to 139 c.c. less blood in the lungs during expiration than inspiration, accord- 
ing to Starling, and 150 c.c. less according to Best and Taylor. 

The intrapleural pressure normally is below that of the atmosphere. It 
averages 3 to 5 mm. Hg below during expiration and 5 to 10 mm. during 
inspiration. This “negative” pressure at times of deep breathing may 
amount to 30 mm. Hg.* When the elasticity of the lungs is reduced it has 
been found ° that the intrapleural pressure becomes positive toward the end 
of expiration. 

The mean pressure in the pulmonary veins is at or about zero; it is, how- 
ever, somewhat greater than the mean pressure in the left auricle. It is also 
stated * that this same venous pressure undergoes but slight increase when 
an increased output of the right ventricle causes a rise in the arterial side of 
the pulmonary circuit. In other words, the gradient of fall in pressure is 
steep between the pulmonary artery and the capillary field of the lungs re- 
gardless of the degree of pressure present in the pulmonary artery. 


*Received for publication September 29, 1937. 
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THE RESPIRATORY CYCLE 


Inspiration. Thoracic phase: During inspiration the capacity of the 
thorax increases, and there is a reduction of the intrapleural pressure to 10 
or more mm. Hg below atmospheric pressure. The lungs follow the chest 
wall closely as they are distended by the incoming air under atmospheric 
pressure. The capillaries and veins, both of which are thin-walled, tend to 
dilate and can contain a greater amount of blood. This dilating effect is 
said ° to operate likewise during diastole on the cardiac auricles which are 
thin-walled and subject to essentially the same intrathoracic pressure changes 
as are the lungs. 

Abdominal phase: During inspiration the contracting diaphragm de- 
scends, thus enlarging the thoracic cavity downward and contributing to the 
lowering of pressure inside the thorax. This descent of the diaphragm at 
the same time raises the intra-abdominal pressure’ to a degree somewhat 
dependent upon the tonus of the musculature of the abdominal wall and sup- 
plies a positive force which, acting on thin-walled capillaries and veins, 
presses their content of blood onward into the vena cava and thence into the 
thorax and right auricle. 

Expiration. Thoracic phase: With the beginning of expiration the 
lungs shrink in size owing to the action of the elastic tissue they contain. 
The thoracic wall shrinks largely because of the elastic reaction of the 
stretched costal cartilages. The intrapleural pressure rises. There is some 
evidence * that the bronchial muscles contract with each expiration and in- 
crease the elastic recoil of the lungs. There is also a delicate system® of 
muscle fibers, quite apart from those of the bronchial muscles, whose func- 
tion is uncertain, but it is believed that they may contribute to the lessening 
in the lung volume.* 

Abdominal phase: The relaxed diaphragm moves upward, thus aiding 
in the pressure exerted on the lungs. It is stated *® that an increase in the 
tone of the abdominal musculature during expiration brings about a rise in 
the abdominal pressure, with the result that the relaxed diaphragm is pushed 
up into the thoracic cavity. It is improbable, however, that the intra-ab- 
dominal pressure is as high during expiration as it is during the inspiratory 
contraction of the diaphragm. The diaphragm is well compared to a piston 
and the thoracic cavity to a bellows. 

Return of Blood to the Left Auricle. The evidence presented supports 
the view that respiration provides a mechanism by which venous blood is 
pressed onward into the vena cava and right heart. It is clear enough that 
the contractions of the right ventricle then drive this blood onward into the 
pulmonary field. The next problem is what makes the blood move from the 
lungs to the left auricle. 

The statistics cited regarding the amount of blood flowing per minute 
through the lungs indicate that the flow is rapid and subject to great increase 
at times of physiologic need. The difference in blood content of the lungs 
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during inspiration and expiration may be due to a greater volume intake of 
blood during inspiration or a greater output during expiration, or both. In 
favor of the former is the effect of inspiration in accelerating the venous 
return to the right heart, which in turn propels it into the pulmonary artery. 
Then the lowered intrapleural pressure that occurs during inspiration per- 
mits the smaller vessels of the lungs to dilate more readily and provide a 
greater capacity for blood. 

What becomes of this excess of blood in the pulmonary circuit? Does 
it merely flow off at a steady rate to the left auricle or is it squeezed out of 
the pulmonary capillaries and veins by the increase of intrapleural pressure 
that is a feature of the expiratory phase of respiration? If the process by 
which the pulmonary capillaries and veins are able to dilate during inspira- 
tion and accommodate a larger amount of blood is to continue, then there 
must be some mechanism during expiration by which they become smaller 
and are relieved of the extra content of blood. Expiration is known to ex- 
pel air from the lungs. Does it not also expel blood ? 

Physiologic literature does not disclose a general agreement regarding 
the mechanism which brings about the return of blood from the lungs to the 
heart; at times the matter remains unmentioned. The statements are simi- 
lar to those expressed regarding the return of venous blood from the ab- 
dominal veins to the right auricle. In brief, the blood is either aspirated 
by the left auricle or flows as a result of a positive pressure. 

The process of aspiration seems not applicable here, since aspiration can 
not be successful when it must operate through thin-walled and collapsible 
tubes, which is the character of the pulmonary veins. How efficient is a 
straw as a drinking tube when the straw has lost its rigidity? If the left 
auricle aspirates the blood from the pulmonary veins this mechanism must 
needs be efficient when, in response to stress, there is a greatly increased 
flow of blood through the lungs. 

It is stated ** that during diastole both intra-auricular and intra-ventric- 
ular pressures are below atmospheric pressure, and that this is not owing 
to any sucking action of the heart but to the transmission of the negative 
pressure in the thorax through the slack heart wall. Today there are prob- 
ably few, if any, who believe that the ventricle sucks blood from the adjacent 
auricle; and how can it if the negative pressure be due to the effect of the 
negative intrathoracic pressure which operates on both cardiac chambers and 
perhaps more on the thinner walled auricle? Similarly, how can the left 
auricle aspirate from the pulmonary veins? 

The conception that the aspirating power of the auricle is acquired by 
transmission of the negative intrathoracic pressure makes one conjecture 
what happens to the onflow into the left auricle during expiration, when 
intrapleural pressure is less negative and may even be positive. Auricular 
systole is brief and should hinder but momentarily the entry of blood from 
the pulmonary veins, but the expiratory phase of respiration is distinctly 
longer than the inspiratory and might well, because of the higher intra- 
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pleural pressure associated with it, seriously interfere with inspiration by the 
auricle, if that be the method by which it obtains its content of blood. The 
dilemma would become greater at times of stress, when the blood flowing 
from the pulmonary circuit into the left auricle is markedly increased, since 
then the more vigorous expiration tends to raise the intrapleural pressure 
to levels in excess of that of the atmosphere. In other words, the aspira- 
tion mechanism would be required to be more efficient when the conditions 
on which it is based are less favorable or even non-existent. 

It is known that the onflow of blood into the left auricle is continuous, 
save perhaps during the brief period in which the auricle is in systole. Be- 
cause of the fact that the expiratory phase of respiration is longer than that 
of inspiration and that the intrapleural pressure levels during expiration may 
be unfavorable to aspiration by the heart it would be a more efficient mecha- 
nism if the onflow of blood were dependent upon the expulsive action of 
respiration rather than that of the heart. It seems probable that just as the 
lungs expel air so they do blood, a view which is supported by Best and 
Taylor.” 

A peculiarity of the pulmonary capillaries and veins is that their caliber 
is to a very large extent dependent upon the changes that occur in the intra- 
thoracic pressure with each inspiration and expiration.’* These vessels be- 
come dilated during inspiration and contracted during expiration. The in- 
crease in pressure during expiration is ample to drive the blood toward the 
left auricle. 

A recent article '* mentions the belief that during surgical manipulation 
of the lungs air may be sucked into the pulmonary veins and cause death by 
air embolism, but further points out that autopsies fail to disclose air. A 
textbook *° on this field of surgery mentions the occurrence of air embolism 
solely as a complication of the introduction of air into the chest under pres- 
sure, namely in artificial pneumothorax. Observation of a recent lobectomy 
discloses that if the pulmonary veins are torn they bleed and require ligation. 

Regarding the correctness of the mechanism herein suggested, the ques- 
tion may be raised, why is not the blood driven backward in the pulmonary 
circuit? This question is the more pertinent since the pulmonary veins 
are not equipped with valves."® 

The answer to the foregoing objection is obtained by consideration of 
the structure of the lungs and pertinent part of their vasculature. The pul- 
monary veins commence in the pulmonary capillaries, and coalesce into 
larger branches which run along the substance of the lung toward the hilum 
of the organ. The lung during the contracting phase shrinks in toward the 
hilum and hence it is toward this part that the blood would be pressed. The 
caliber of the veins grows larger toward the hilum and the latter is the last 
part of the lung to be subjected to the expiratory rise of intrapleural pres- 
sure and the elastic recoil of the lung. An analogy is found in a water-sat- 
urated sponge which gives up the water as it is compressed from the outside 
by one’s hand. 
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There is some uncertainty regarding the action of the vasomotor nerves 
on the pulmonary vessels, and it would appear unnecessary to consider them 
since the mechanical features of respiration are sufficient to drive blood on- 
ward to the heart. 


COMMENT 


It appears that there is ground for the assertion that the respiratory act 
provides mechanisms which propel the blood from both venous systems to 
the respective side of the heart. This means that respiration is an important 
factor in the circulation of the blood and warrants adequate attention. 

When one realizes that the pulmonary circuit is required to receive and 
send onward an amount of blood that varies from 5 to 8 to as much as 30 
to 40 liters per minute, it becomes obvious that the maintenance of a healthy 
respiratory function is of great importance. One can readily call to mind 
a variety of conditions which may impair respiration and be followed by 
symptoms such as shortness of breath and dyspnea. In patients it is often 
difficult to determine the extent to which such symptoms ‘are caused by mal- 
function of the respiratory act or of cardiac contractions. Man, in a sense, 
is clearly a heart-lung preparation. It is believed that too exclusive atten- 
tion to the heart has caused us to overlook the respiratory factor in the cir- 
culation of the blood and maintenance of health." 


CONCLUSIONS 


The respiratory act plays a significant part in the circulation of blood. 

The blood from both the abdominal and pulmonary veins is propelled 
rather than aspirated forward. 

Adequate attention to impairments in the circulatory function of respira- 
tion throws new light on a variety of clinical problems and offers opportunity 
for measures of prevention and treatment. 
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THE ROLE OF THE ENDOCRINES IN ANAPHY- 
LAXIS AND ALLERGY 


I. HORMONAL INFLUENCES IN ANAPHYLAXIS; A CRITICAL 
REVIEW 


II. HORMONAL INFLUENCES IN ALLERGY; CLINICAL 
OBSERVATIONS * 


By LAuRENCE Farmer, M.D., New York, N. Y. 


I. HoRMONAL INFLUENCES IN ANAPHYLAXIS; A CRITICAL REVIEW 


It has been established beyond doubt that the endocrines influence ana- 
phylaxis. However, the literature of this field is full of conflicting state- 
ments, and reviews have frequently added to the existing confusion by in- 
discriminately enumerating the opposing contentions. 

Some of the discrepancies are probably due to the fact that the expert- 
ments were not carried out under comparable conditions. In many in- 
stances there are no data concerning the sex or age of the animals, factors 
which unquestionably play an important role in this type of investigation. 
In some instances the effects of a given hormone in male animals were 
examined by one group of workers, in females by another; in one group of 


experiments large doses were used, in others small ones. Frequently, also, 
conclusions have been reached on the basis of entirely insufficient experi- 
mental data. Most papers of the latter category have not been included in 


this review. 

The role of the various endocrine glands in anaphylaxis has been 
studied by observing the effects of the application of their hormones or 
of the removal of the gland on anaphylactic reactivity. The most thoroughly 
examined endocrine in this connection is the thyroid. 

I. Thyroid. 

(a) Application of thyroid extract. In guinea pigs application of 
smaller amounts of thyroid after established sensitization diminishes the 
severity of anaphylactic shock '; larger amounts given during the sensitiza- 
tion period or after established sensitization enhance the anaphylactic reac- 
tion.” Rabbits which were treated with thyrotropic hormone were more 
susceptible to shock than the controls.* 

The correctness of these findings has lately been questioned by Stietzel * 
who used as a criterion of anaphylactic reactivity the drop in temperature 
frequently observed in shock. Stietzel found that in guinea pigs which had 
been injected with thyroid extract during the sensitization period, the drop 
in temperature was less than in the controls. 

* Received for publication August 2, 1941. 

From the Allergy Clinic, Lenox Hill Hospital, New York, N. Y. 
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(b) Thyroidectomy. A considerable amount of work has been done to 
ascertain the influence of thyroidectomy on anaphylaxis. Most of these 
experiments were carried out in guinea pigs and rabbits. 

In guinea pigs thyroidectomy performed nine to 31 days prior to the 
first sensitizing injection,® or simultaneously with,® or up to six days after‘ 
this injection, causes a marked diminution of the severity of the anaphylactic 
reaction. Thyroidectomy performed 20 days after the first sensitizing in- 
jection no longer exerts an influence on the anaphylactic reaction.® 

Thyroidectomized guinea pigs which were fed thyroid during the sen- 
sitization period reacted just as intensely to the shocking reinjection as the 


controls with intact thyroid.’ 

Appelmans,* in a frequently quoted paper, stated that thyroidectomy did 
not influence anaphylactic shock in guinea pigs. The experimental data 
presented by him are absolutely inconclusive, and although Képinow and 


Lanzenberg * pointed this out 17 years ago, Appelmans’ contention has not 
been repudiated. It should finally be discarded. 

More recently Spinelli, who used the Dale technic to study the effect of 
thyroidectomy in guinea pigs, came to the conclusion that the operation 
does not affect the degree of sensitization in this species. His paper is not 
convincing, as it is not based on quantitative experimentation. 

Thyroidectomy prior to sensitization not only mitigates shock in rabbits 
but also alters the course of the reaction (Fleisher and Wilhelmj).° In this 
connection Eickhoff and his collaborators * even speak of an “inverse shock.” 

The diminished intensity of anaphylactic shock in thyroidectomized 
guinea pigs and rabbits is probably due partly to decreased antibody forma- 
tion,’® partly to altered reactivity of the animals due to a lack of hormone. 
This latter assumption is based on the fact that thyroidectomized, sensitized 
rabbits and guinea pigs which received thyroid extract showed normal or 
even excessive anaphylactic reactivity.” * ° 

Houssay published two papers on the influence of thyroidectomy on ana- 
phylaxis in dogs. In the first, with Sordelli,’ no effect was noticed; in the 
second, with Cisneros," marked diminution of anaphylactic reactivity was 
observed. Houssay believes the findings of the second paper to be valid. 

Il. The Adrenals. 

(a) Application of adrenalin and cortin. It will not be necessary to 
discuss the thousandfold observed acute action of adrenalin in preventing 
anaphylactic reactions in the various species, including man. 

If confirmed, the findings of Haag and Koenig ** concerning the effect 
of prolonged use of adrenalin in guinea pigs should be of great significance 
also in human pathology. In these experiments, guinea pigs which received 
injections of adrenalin every other day for two weeks during the sensitiza- 
tion period and for two weeks thereafter were much more susceptible to 
shock than the controls. 

Adrenal cortex extract administered to sensitized dogs** and guinea 
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pigs ** at varying times prior to the shocking reinjection decidedly diminishes 
the severity of shock. 

(b) Adrenalectomy. Sensitized guinea pigs which were adrenalectom- 
ized eight days prior to sensitization were found to be eight times more sus- 
ceptible to fatal shock than the controls.’* Passively sensitized, adrenalec- 
tomized guinea pigs showed the same degree of shock as the controls.”° 

Although the results of these experiments are clear cut, the experiments 
carried out on rats are even more convincing. Normal, well fed rats are 
exceedingly resistant to anaphylactic shock; rats adrenalectomized prior to 
sensitization died from shock in a large percentage of cases." Wyman” 
believes that this jncreased susceptibility to shock is due to lack of medullary 
adrenal tissue rather than to cortical insufficiency. Of 15 adrenalectomized 
animals which had autoplastic cortical transplants, 40 per cent died from 
shock, approximately the same percentage of fatalities as in the adrenalec- 
tomized rats which had no transplants. 

III. Pituitary. 

(a) Application of pituitary extract. The severity of anaphylactic 
shock was markedly diminished in young male guinea pigs which received 
large doses of anterior pituitary extract,’’ “gonadotropic hormone,” ** and 
pregnancy urine extract ** prior to sensitization or during the sensitization 
period. 

Posterior pituitary extract administered during and after the sensitization 
period had the opposite effect.*® 

(b) Hypophysectomy. Male rats which were hypophysectomized when 
they were 65 to 75 days old and which received the shocking reinjection 47 
days after operation were highly susceptible to fatal anaphylactic shock. All 
the normal controls survived reinjection of the antigen. Antibody forma- 
tion, however, was essentially the same in both groups, which would indicate 
that the enhanced anaphylactic sensitivity was due to altered reactivity of 
the operated animals.” 

IV. Follicular Hormone. The experiments concerning the influence of 
follicular hormone on anaphylaxis are contradictory. In Schafer’s * ex- 
periments 47 young, adult, female guinea pigs received 10,000 to 15,000 
benzoate units of Progynon-B during the sensitizing period. Twenty-eight 
guinea pigs, or 57 per cent, died in anaphylactic shock, whereas there were 
only 24 fatalities or 33 per cent in the 73 controls. Farmer * could not con- 
firm these findings. In his experiments, in which he followed Schafer’s 
technic, the mortality from shock was the same in the Progynon-B animals 
as in the controls. 

V. Pregnancy. There is only one acceptable paper on this question in the 
literature. Ratnof,** who worked with rats, observed slight difference 
between the occurrence of anaphylactic shock in pregnant and non-pregnant 
animals. In 12 pregnant sensitized rats there were two severe shocks; in 


* Unpublished experiments. 
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the control group of 17 non-pregnant sensitized rats four animals suffered 


severe reactions. 

Lumiére and Couturier * state that pregnant guinea pigs are almost 
entirely resistant to anaphylactic shock. These authors do not state the num- 
ber of animals used, nor do they give any experimental details. Their 
paper cannot be looked upon as conclusive. 


SUMMARY AND CONCLUSIONS 

1. The endocrine glands exert a distinct influence on anaphylactic 
reactivity. 

2. This influence manifests itself in enhanced or in diminished reactivity. 

3. The altered reactivity is due to changes (a) in antibody formation, or 
(b) in the sensitized animal’s capacity to react to renewed contact with the 
sensitizing antigen. 

These assumptions are based on the following observations: (a) Thy- 
roidectomy prior to sensitization leads to marked inhibition of precipitin 
formation (in rabbits) and to diminished severity of anaphylactic shock. 
(b) Application of thyroid extract to guinea pigs after completed sensitiza- 
tion enhances or diminishes the severity of anaphylactic shock depending on 
the amounts of thyroid administered. Application of thyroid extract to 
thyroidectomized sensitized rabbits and guinea pigs leads to normal or even 
excessive anaphylactic reactivity. Hypophysectomy (in rats) prior to sen- 
sitization leads to enhanced severity of anaphylactic shock without exerting 
an influence on precipitin production. 

4. Although the influence of the endocrines on anaphylaxis has been con- 
clusively established, further experiments should be carried out in which 
stress is laid on quantitative considerations and on the sex and age of the 
animals. 
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Il. HORMONAL INFLUENCES IN ALLERGY; CLINICAL OBSERVATIONS 


Although there are numerous references in the literature on sensitization 
to endocrine preparations in man, comparatively little evidence has been com- 
piled concerning the influence of the endocrines on the course of allergic 
diseases. Although clinical observations clearly demonstrate this influence, 
they are contradictory and confusing: allergic manifestations are associated 
with hyperthyroidism or with hypothyroidism; they sometimes first appear 
at the menopause, whereas, occasionally, protracted cases of allergy subside 
at the climacteric; in some instances an allergic condition occurs for the first 
time during pregnancy, whereas in others it subsides during gestation. 
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It is difficult, at the present time, to explain these discrepancies. In 
order to be in a position to do so it would be necessary on the one hand 
to define accurately the endocrinological situation, and on the other to show 
that the described disease really has an allergic basis. One will not be able 
to clarify the first point without the help of extensive quantitative hormone 
studies ; and although it will frequently be less difficult to analyze the allergic 
angle, it will also often be a source of uncertainty. We are prone today to 
look upon asthma, urticaria, angioneurotic edema, etc., as “allergic’’ diseases, 
i.e., to regard them as due to hypersensitiveness. Undoubtedly they are, ina 
majority of cases, but there are indications that there are exceptions to this 
rule." Furthermore, the presence of a causative allergen cannot always be 
demonstrated, and without this prerequisite one cannot conclusively prove 
the allergic origin of the condition. Under the prevailing circumstances a 
discussion of the literature will not be attempted, as it would not tend to 
clarify the situation. 

In the following cases we were sometimes able to demonstrate the pres- 
ence of an allergen; in other instances this was impossible. From a clinical 
point of view we, nevertheless, feel entitled to classify these latter cases also 
as “allergic.” 

In our experience the cases of allergic conditions which were influenced 
by endocrinological factors were all observed in women. Clinically they 
were connected with the menstrual cycle, pregnancy and the menopause. 
Therapeutically a number of them were benefited by the administration of 
hormonal preparations. 

The following cases of hay-fever and asthma were distinctly influenced 


in their course by pregnancy. 


CASE REPORTS 


S. K., 34 years old, had been suffering from autumnal hay-fever since 1935. She 


had moderately severe nasal, ocular and bronchial symptoms. Skin tests revealed 
markedly positive reactions to ragweed, cocklebur and timothy pollen. The patient 
became pregnant in January 1938 and was delivered on October 27, 1938. During 
the ragweed pollinating season of 1938 she was entirely free from hay-fever symp- 
toms. The following fall (1939) she again suffered from hay-fever. In December 
1939 the patient again became pregnant and was delivered on August 5, 1940. The 
child was weaned after two weeks. From the beginning of September the patient 
had marked symptoms of hay-fever. 

This patient, who had ragweed hay-fever for three consecutive seasons, had no 
hay-fever during the fourth season at which time she was pregnant. The following 
two years she again had hay-fever. 

In the following case of hay-fever the influence of gestation is also very 
clearly visible. 

A 29 year old woman developed hay-fever five years prior to examination. She 
had symptoms from the end of May until the middle or end of July, and from the middle 
ot August until about the middle of October. Skin tests showed her to be sensitive to 
grass and ragweed pollen. She became pregnant in November 1939 and was delivered 
the middle of August 1940. During the grass pollinating season, during which time 
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she was pregnant, she was entirely free from hay-fever symptoms. However, during 
the ragweed pollinating period which started after her delivery she again had 
hay-fever. 

Another woman, whom I had the opportunity of observing several years ago, 
had had severe bronchial asthma since early childhood. She became pregnant when 
she was 20 years old and was free from symptoms during the pregnancy and the 
lactation period. Her attacks returned shortly after the child was weaned, and she 
was having extremely severe asthma when I saw her seven years later. 


In the above reported cases the allergic symptoms disappeared during 
gestation. However, we have also seen patients in whom an allergy first ap 
peared during pregnancy. I cannot offer any explanation for these con- 
flicting observations. 

In the following instances severe angioneurotic edema and urticaria oc- 
curred shortly after pregnancy. 


M. W., 26 years old, came to the Allergy Clinic on October 22, 1937. Since the 


beginning of October she had been suffering from severe angioneurotic edema of the 
lips, the eyelids, the fingers and legs. The swellings were painful and itched intensely. 
The patient had been delivered of her second child on July 6. She had her first 
menstrual period after the delivery during the last week of September. This men- 
struation was very profuse, painful and prolonged. The patient’s past history was 
negative. Her sister suffers from bronchial asthma. The physical examination, the 
blood count, and the urine examination were normal. The patient was given ephedrine 
by mouth, which brought temporary relief. We observed her from November until 
the middle of January and were impressed by the cyclic occurrence of her allergic 
symptoms which, we believed, were in distinct connection with her menstrual cycle. 
Table 1 illustrates these observations : 
TABLE I 


Menstruation Allergic Manifestations 


Last week of September 
Beginning until middle of October: angioneu- 
rotic edema 
October 22—November 2: angioneurotic edema 
November 1-8 
Profuse flow, painful 
November 9-14: severe angioneurotic edema 
December 3-8 December 3-11: severe angioneurotic edema 
Profuse flow, painful 
December 16-19: severe angioneurotic edema 
December 28-30: severe angioneurotic edema 
January 5-11 January 3-11: severe angioneurotic edema 
Profuse flow 





TABLE II 
Antuitrin ““S” Treatment from January 19 until March 16, 1938 


Menstruation Allergic Manifestations 





January 23-27: mild angioneurotic edema 
February 4-8 
Flow less profuse 
February 25: slight itching of the palms 
March 2-3 
March 5-12 (profuse flow) March 10 and 11: itching and redness between 
the fingers 












ROLE OF ENDOCRINES IN ANAPHYLAXIS AND ALLERGY 219 








A gynecological examination on January 12, 1938, revealed no local condition 
which would have accounted for the profuse hemorrhages. The patient was given 
injections of 50 units Antuitrin “S” at two to three day intervals from January 19 
until March 16. The total amount given was 1,540 units. The effects of this 
therapy on the allergic manifestations are summarized in table 2. 

On April 30, 1938, the patient reported that she had had no allergic symptoms 


since March 11. 












The following woman also developed an allergy following gestation. In 
her case, however, the symptoms were undoubtedly caused by hyperthy- 





roidism. 







The patient, a 37 year old woman, began suffering from very severe urticaria 
a few months after the birth of her third child. Her condition gradually became 
almost insufferable. The physical examination and extensive laboratory examinations 
were normal. The patient was seen by numerous specialists, including an allergist, 
who were not able to find an explanation for the urticaria. All instituted therapeutic 
measures were of no avail. Three months after onset of the urticaria clinical signs 
rate 









of mild hyperthyroidism were observed. Some time later the basal metabolic 
was plus 30 per cent. Although there were no other definite symptoms of hyper- 
thyroidism, a thyroidectomy was performed at the suggestion of a_ well-known 
thyroid specialist. Almost immediately after the operation the eruptions became 
milder and disappeared entirely within six months. The patient has been free from 







symptoms for more than eight years. 


We further had occasion to observe the onset of allergic manifestations 
~~ 






at the climacteric. 






E. J., 49 years old, who was referred from the Otolaryngological Clinic with 


r 


the diagnosis “typical vasomotor rhinitis,” was suffering from severe, prolonged 





paroxysms of sneezing, watery discharge from the nose, and severe pain in the nose. 

This condition, which started four years previously, persisted the year round 
but was especially aggravated during the summer. For the preceding four to five 
years the patient had also been suffering from pains in various joints. These pains 
coincided with the nasal symptoms and improved when these improved. Concomitant 
with the nasal symptoms and the joint pains the patient had hot flushes and marked 








nervousness. 
The menses began to be irregular four to five years prior to examination; for 






two years there had been cessation of menstruation 
The patient’s personal and familial allergic history was negative. The physical 






examination of the circulatory, respiratory and nervous systems revealed no patho- 





logical changes. The urine examination and the blood count were normal. Skin 
tests showed markedly positive reactions to ragweed and cocklebur pollen, and ques- 
tionable reactions to house dust, horse dander, sheep wool and cotton-seed. 






These sensitivities were undoubtedly acquired at the inception of the menopause. 





The following patient’s symptoms, which were also connected with the 
climacteric, were markedly alleviated by estrogenic therapy. 






E. R., 48 years old, who had been suffering from vasomotor rhinitis for five years, 
was seen March 12, 1937. 

For two months she had been having daily eruptions of severely itching urti- 
caria which usually started on the arms or under the breast and spread over most of 






the body. 
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One week previously the patient had had a sudden attack of severe angioneurotic 
edema of the lips and face which lasted for 48 hours. At the same time she had an 
eruption of urticaria. 

The physical examination and the laboratory findings were normal. Basal 
metabolic rate was plus 15 per cent. Skin tests were negative. 

On July 12, 1937, the vasomotor rhinitis and urticaria were much milder. Urti- 
caria occurred about once a week; the wheals were much smaller. The patient had 
had seven to eight recurrences of angioneurotic edema since last seen. 

Between July 12 and July 26 the patient again had daily attacks of large urti- 
carial wheals; she was also suffering more from hot flushes. 

On August 2, 1937, injections of theelin (2,000 units) were started. They were 
given twice a week and there was soon marked improvement of the symptoms. During 
the latter half of August the patient received no injections and during that time the 
urticaria flared up. The injections were resumed toward the end of August. 

On September 13, no urticaria, angioneurotic edema, nor vasomotor rhinitis 
was present. The patient had had itching for several days. 

On November 15 there were no allergic symptoms. The twenty-first, and last, 
injection of theelin (1,500 units) was given. 

On February 4, 1938, the patient stated that she had been well since last seen. She 
had had no allergic symptoms and only occasional hot flashes. 

Until one week prior to August 8 the patient felt well. At that time she began 
to have urticaria again, and when seen on August 8 was complaining of great nervous- 
ness. She was also having hot flushes. 


Estrogenic therapy had a markedly beneficial effect on the following pa- 
tients whose allergic symptoms were obviously associated with their men- 
strual cycle. In the case of patient E. B. the question also arises whether 


she was entering the menopause. 


E. B., a 54-year-old woman, was first seen on April 15, 1940. Shortly after the 
death of her mother, in February 1940, the patient started having daily eruptions of 
large, intensely itching urticarial wheals. The urticaria was especially severe during 
the menstrual period; it subsided somewhat after menstruation. 

Five years previously the patient had also had urticaria. There had been no at- 
tacks in the interim. 

The physical examination revealed no abnormalities. The blood count and the 
urine examination were normal. Skin tests for allergy were negative. The pa- 
tient’s menstruation was regular and profuse. 

From April 19 to May 15 the patient took up to 20 tablets, or 100 units, ‘““Toran- 
til” daily. She was not benefited by this treatment. 

From May 15 to June 12 the patient was on a diet containing no animal proteins. 
She showed no improvement during this time. 

Theelin injections were started the middle of June. The patient received 10,000 
units on June 12, 17, 21, 28. She menstruated very profusely from June 29 to July 5. 
On the first day of menstruation she had angioneurotic edema, and on the second and 
third days severe urticaria. 

The theelin injections were resumed on July 8; 10,000 units were given on July 
8, 12, 19. During the period from July 8 to August 2 the urticaria was much less 
severe and occurred less frequently. 

During the menstrual period from August 2 to 7 the flow was moderately strong ; 
there was mild urticaria. There was no more urticaria until the next menstruation 
from August 27 to September 1. During this period the flow was moderately strong ; 
urticaria was very mild. 
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ROLE OF ENDOCRINES IN ANAPHYLAXIS AND ALLERGY 


From October 1 to October 6 flow was moderately strong; there was no urticaria. 

On October 16, 1940, the patient reported that she had had no urticaria. 

B. K., 41 years old, had had severe eczema for the preceding 10 years. Various 
kinds of treatment had brought little relief. There had been an exacerbation of the 
eczema since December 1939, and when the patient was first seen on April 10, 1940, 
the eruption covered almost the entire body with the exception of the face. The 
eczema itched severely and had caused sleeplessness. It was less severe during the 
menstrual period. The patient’s menstruation had been irregular and painful for the 
last eight years. 

The physical examination was negative. 
nation were normal. Basal metabolic rate plus 12 per cent. 

It was felt that there was a connection between the patient’s eczema and her 
menstrual disturbance: onset of the eczema 10 years previously; irregularity of the 
menstruation for eight years; improvement of the patient’s condition during the men- 
strual period. The patient was, therefore, given injections of theelin; 2,000 units 
were given on April 24, 29, May 8, 10, 13. There was some improvement after the 
third injection and less itching after the fourth injection. On May 15 and 20 the 
patient was given 10,000 units of theelin; her condition had improved markedly at 
that time. On May 22, 4,000 units were administered, and 10,000 units were given 
on May 29, June 5, 10, 14, 19 and 26. The patient’s menstruation had become more 
regular, and there were only very few eczematous patches. At the end of September 
the patient reported that she had had no itching, no hot flushes, and no eczema in 
July, August and September. However, she stated that she usually felt well during 
July and August. 

Another patient, a 37 year old woman, was first seen on August 1, 1940. She 
had been suffering from severe urticaria and angioneurotic edema since the end of 
April. From October 1939 until March 1940 she had menstruated at six to seven week 
intervals; since April she had been menstruating every two to three weeks. Men- 
strual flow was scanty. 

She had received “Torantil” orally and calcium intravenously. She had been 
placed on various diets. Thyroid (1% grains daily) had been given for several 
weeks during December and January as the patient’s basal metabolic rate was minus 
35 per cent. Ephedrine caused intensification of the urticaria; adrenalin brought no 
The patient’s condition had 


The blood count and the urine exami- 


relief. Propadrine relieved the condition temporarily 
become markedly worse during the last week of July. 

The physical examination revealed no pathological findings. The 
and the urine examination were normal. Skin tests were negative. 

It seemed obvious that in this case there also was a connection between the al- 
lergic manifestations and the endocrine disbalance. 

The patient’s diet was extended; however, she was not to have fruits, tomatoes, 
fish, sea-food, spices, or alcohol. She was given vitamin C, 150 mg., and dicalcium 
phosphate, 3 grams, daily. On August 7 she received 2,000 units of theelin intra 
muscularly. On August 8 the patient had severe urticaria which lasted until August 
11. She had her menstrual period during those days. On August 13 she was given 
Estrone, 1,000 units, as it was thought that she might possibly not have tolerated the 
peanut oil in which theelin is suspended. This injection was well tolerated. On 
August 16, 1,400 units of Estrone were administered. On August 17 and 18 the pa- 
tient again had severe urticaria. On August 26, 1,000 units Estrone were given. The 
following day the patient had very severe urticaria. The amount of Estrone was 
now markedly reduced, and on August 30 the patient received only 200 units. This 
injection was well tolerated. The patient menstruated from August 31 to September 
3. The flow was more profuse and the patient had moderately severe urticaria. On 
September 6, 9, 12, 200 units Estrone were given. The patient’s condition had by 
The eruptions were much smaller and recurred less fre- 


blood count 


now improved markedly. 
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quently. Three hundred units of Estrone were injected on September 16, 19, 23 and 
October 2. The patient menstruated from October 6 to October 10. She had very 
little urticaria during that period. Four hundred units were given on October 10, 
500 on October 14, and 600 on October 17. The patient had only occasional small 
urticarial eruptions, and very slight angioneurotic edema on one occasion. 


SUMMARY 


Clinical observations are presented which demonstrate the influence of 
the endocrines on the course of allergic conditions. No attempt is made to 
explain the observed phenomena. 
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PERIARTERITIS NODOSA; WITH REPORT OF 
TWO CASES * 


By Lyte A. Baker, M.D., F.A.C.P., Hines, Iilinots 


FoLLOWING the first descriptions of periarteritis nodosa which were pub- 
lished by Rokitansky, Kussmaul and Maier shortly after the middle of the 
last century, the disease remained, for the most part, a clinical curiosity for 
many years, with only occasional articles referring to it found in the litera- 


ture. 

During the past 15 years there has been considerable interest in the sub- 
ject, and as a result the literature has become much more abundant. We 
have come to realize that the disease, though rare, does occur frequently 
enough to warrant its consideration by those doing diagnostic work. 
Through the excellent descriptions of a considerable number of cases that 
have been published during the past few years it has been possible to form a 
fairly clear concept of the clinical manifestations of this disease. The most 
striking characteristic of this concept is the wide variability in the clinical 
aspects which may be presented by periarteritis nodosa. 

Two cases are reported at this time, with a description of clinical symp- 
toms and objective findings in which the diagnosis is sustained by autopsy in 
one and by muscle biopsy in the other. 


CASE REPORTS 


Case 1. H. B., a 39-year-old male, was admitted to the hospital on August 22, 


1934. The patient stated that two years previously he had developed a chest cold. 
After one or two days of cough and malaise he developed paroxysmal attacks of 
asthma which were persistent and quite severe. He went to Tucson, Arizona, for a 
time, but apparently was not benefited. He took adrenalin, two to six injections per 
day. On October 5, 1933, he was admitted to San Fernando Hospital because of 
asthma and continued there about as he had been previously. The asthma tended to 
vary in degree of severity but never completely disappeared 

In December 1933, while home for a day or two visiting, he had a sudden onset 
of extreme pain and swelling in the right leg which started in the region of the ankle 
but gradually progressed up to the knee. There was quite severe aching pain through- 
out the leg. He returned to the hospital, and it was thought that he had rheumatism. 
He was treated accordingly, with a diagnosis of “subacute rheumatic fever.” Follow- 
ing this he developed some palpitation of the heart and was told that he had a leakage 
and that his heart was irregular. After a couple of weeks the pain and swelling de 
creased, but the ankle remained swollen. The leg was somewhat weak, and there was 
slight numbness of the ankle. The patient gradually recovered and was up and 
around without the use of a cane. In April he again began to feel bad. There was 
pain and aching in the calves of his legs, and the ankles, left arm, wrist and hand be- 
came swollen. He developed a red blotchy eruption over the legs and abdomen at 


* Received for publication August 21, 1939. 
Published with permission of the Medical Director of the Veterans’ Administration who 
assumes no responsibility for the opinions expressed or the conclusions drawn by the author. 
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this time, which was associated with considerable fever and general malaise. There 
was some itching and apparently some wheals of urticarial type. He had a sore throat 
at this time. After two or three weeks the swelling and pain gradually went out of 
the limbs, but they were extremely weak and there was a definite numbness below the 
knees. This increased, the muscles atrophied, and the numbness became marked. 
There was more or less distress in the nature of aching pain. 

He continued to have purpuric eruptions every two to seven weeks, lasting seven 
to ten days. It was associated with considerable fever and malaise; also the joint and 
muscle pains were more severe at this time. After the appearance of purpura there 
were frequent urticarial wheals, and on one or two occasions the patient had swelling 
of the face so that he could not open his eyes. There was considerable itching. 
There was marked anorexia most of the time and occasionally slight indigestion. 
There were never any definite abdominal cramps, and there was no history oj 
hematemesis or melena associated with the attacks. 

Later the arms began to be affected by weakness, atrophy and numbness. The 
symptoms in the left arm were very marked, but he recovered to some degree so that 
he could use it. 

The first blood count taken revealed that the man had an eosinophilia and also a 
leukocytosis which varied from 7 to 20,000 cells with from 5 to 8 per cent eosinophiles. 

The asthma was about the same as it had been prior to this development. On a 
couple of occasions prior to the onset of the purpura there was epistaxis but no bleed- 
ing from the gums. There were no urihary symptoms such as frequency, burning or 
hematuria. At times there was some diarrhea but no melena. 

A diagnosis of hilar tuberculosis, arrested, was made at San Fernando. 

The patient lost weight. There was marked atrophy and finally complete loss of 
sensation below the knees. He was extremely weak. He gave a history of having 
received some sort of serum injections for asthma in early days. This was probably 
an autogenous vaccine. He was given three large intramuscular injections. He was 
admitted to the hospital with many symptomatic diagnoses but no clinical entity. He 
was sent here for the purpose of a diagnosis. 

The physical examination on admission was as follows. Patient was asthenic, 
markedly undernourished, well oriented and codperative. Height 66 inches; normal 
weight 140 pounds; present weight 144 pounds. 

Head: Normal conformation. Ears and nose normal. Eyes: sclera clear; con- 
junctiva injected; no ecchymosis noted. Pupils dilated, react normally, rotations nor- 
mal. Mouth: teeth in fair condition; tonsils had been removed; tongue and pharynx 
normal. No purpuric spots were noted on the mucous membrane. 

Neck: No adenopathy. Thyroid not palpable. 

Chest: Slender, thin, poorly nourished. Volume and excursion poor. Respira- 
tions slightly increased and slightly labored. Resonance impaired over both bases 
Fremitus increased over right apex. There were many coarse moist bronchial rales 
throughout the entire chest. There were crepitant rales following expiratory cough in 
the right apex; a few scattered rales in the left apex. 

Cardiovascular: Pulse 88. Blood pressure 100 mm. Hg systolic and 60 mm. 
diastolic. Peripheral vessels were soft and compressible. The left border of the 
heart was 9 cm. from the midsternal line in the fifth interspace. The right border 
was under the sternum. The sounds were of normal rate and rhythm, rather distant, 
somewhat decreased in intensity. There was slight systolic roughening at the apex; 
no definite murmurs or thrills. 

Abdomen: Soft, scaphoid, no masses. The patient complained of more or less 
general tenderness. Liver and spleen not palpable. 

Genitourinary tract: Penis and testes normal. No hernia. 

Rectum and Prostate: Normal. 
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Bones, muscles and joints: In general they were markedly asthenic and under 
nourished. ‘The legs below the knees showed marked atrophy of the muscles; also 
the arms revealed more atrophy of the right than of the left. The right wrist and 
hand were somewhat swollen. There was general muscular and joint tenderness but 
no apparent limitation of motion. No edema and no cyanosis 

Skin and lymphatics: There were purpuric eruptions over the arms, on the body 
from the nipple line downward, and over both legs. No general adenopathy 

Neurological examination: Knee jerks absent; biceps were only slightly present ; 
sensation absent below the knees and apparently reduced in both forearms and hands 
Normal response to plantar stimulation. 

Roentgenogram of the chest showed nothing remarkable. The urinalysis showed 
a faint trace of albumin, a few white blood cells, a specific gravity of 1.015. Blood 
count on August 24, 1934, showed: red blood cells 4.53; 
white blood cells 24,550; polymorphonuclears 24 per cent; small mononuclears 6 pet 
cent; eosinophiles 70 per cent. Blood Wassermann reaction was negative. Sputum 


1 


hemoglobin 8&0 per cent; 


examination showed no tubercle bacilli. Blood chemistry: nonprotein nitrogen 32.4 
mg.; creatinine 1.2 mg.; sugar 66.6 mg. Repeated blood counts during hospitaliza 
tion showed the red blood cells varying between 3.43 and 4.92, the white blood cells 
between 33,650 and 16,550, and the eosinophiles between 56 and 71 per cent. On No 


vember 22, 1934, fundus examination showed advanced bilateral optic nerve atrophy 


I 


Examination by the neurologist on October 31, 1934, resulted in a diagnosis of “pe 
ripheral neuritis, etiology unknown.” 

The patient’s course in the hospital was that of progressive failure, with errati 
low grade fever. The peripheral neuritis was progressive until the patient was en 
tirely helpless. There was also marked failure in vision. He complained much of 
joint and muscle pains, and of transitory pains in the precordial region, but there 
were no typical anginal attacks. There was marked anorexia with considerable di 
gestive disturbance, but no nausea or vomiting. ‘The blood pressure throughout hos 
pitalization ranged within normal limits. On the morning of January 4, 1935, the 
patient was seen by the Consultant in Medicine (Dr. Wm. H. Leake) who made 
tentative diagnosis of periarteritis nodosa, and muscle biopsy was advised. On the 
evening of January 4, 1935, the patient sudden 
hours later. 

A communication received from the physician who attended the patient for 
asthmatic symptoms in March of 1933 stated that at tl 
between 2 and 28 per cent in the differential blood count 

Postmortem record: The body was that of a fairly well developed, emaciated 
white male, properly identified. Body length 160 cm Body weight about 90 pounds. 


became comatose and died a few 


Hair was brown. Pupils and mouth could not be examined because the body had been 
embalmed. There was quite marked wasting of the body here were no external 
marks or scars of note. 

Peritoneal sac: There was a very thin pad of subcutaneous fat. Muscles were 
pale. Peritoneum was smooth. Liver was brown and mottled with grayish plaques, 
which were evidently fibrotic. The spleen was nodular he paravertebral and 
retroperitoneal lymph nodes were all enlarged. 

Chest: There were no adhesions to the chest plate. Both lungs were compara 
tively free, with the exception of a few adhesions at the apex, and both were inflated 
and pink. 

Pericardial sac: Occupied normal position. Pericardial cavity was obliterated by 
dense old adhesions of an old healed pericarditis 

Heart: Weight 330 gm. On section it was tough, and areas of scar could be 
palpated in the muscle. Cross section of the heart muscle revealed many scarred areas, 
more numerous in the left ventricle than in the right, but present throughout the en 
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tire heart. Scars were perivascularly placed. There was no evidence of any valvular 
lesion. There was no endocardial thickening to speak of. The coronary vessels were 
smooth, but the walls were somewhat thickened. In some areas there was extensive 
tissue deposit around the vessels. The aorta was smooth throughout. Any thicken- 
ing was around the vessel rather than in the vessel or in the wall. 

Lungs: The combined weight of lungs was about 500 gm. They were pale pink. 
There was no emphysema noted. There was some fibrosis around the bronchial tree 
and a chronic bronchitis. Mediastinal glands: Some were enlarged. 

Liver: Weight about 1300 gm. It was brown. Capsule was not thickened. On 
section there were small inflammatory scars noted throughout the parenchyma. All 
surrounded the small vessels. The larger vessels were also involved. Section of the 
liver showed a thickened scarred periarteritis. Gall-bladder was negative. 

Spleen: Weight 140 gm. It was nodular, pale, and on section inflammatory 
scarred nodules were noted throughout. 

Pancreas: Weight 120 gm.; there was no gross abnormality. 

Genitourinary tract: Combined weight of kidneys was 400 gm. The capsule 
stripped, leaving a smooth surface. Focal scars were noted throughout the pa- 
renchyma. On section of kidney these were seen to be perivascular in type. Ad- 
renals were extremely pale, otherwise negative. Bladder, prostate, vesicles and testes 
revealed no gross pathologic lesion. 

Gastrointestinal tract: No gross pathologic lesion. 

Brain: There were no adhesions between the dura and the calvarium. Longi- 
tudinal sinus was clear. On removal of the dura, the convolutions were flat over the 
entire brain. Brain on section revealed extensive hemorrhage on the left, which had 
destroyed the greater part of the vital centers at the base. The hemorrhage filled the 
lateral ventricle and had destroyed much of the internal capsular structure. It ex- 
tended beyond the midline into the ventricle on the right. The brain weighed about 
1600 gm. 

Vascular system: There was an extensive inflammatory reaction involving the 
vascular tree, more or less confined to the smaller vessels. Throughout all the organs 
and in the peripheral system there was scarring around the vessels, rather than any 
involvement of the vessel wall or the intima. 

Anatomical diagnoses: (1) Cerebral hemorrhage, left. (2) Inflammatory peri- 
arteritis, type undetermined. (3) Focal scarring, liver, spleen, kidneys, heart. (4) 
Emaciation, severe. 

Microscopic Examination. Stomach, intestine: There was quite marked fibrosis 
in the muscular layers, and there were columns of inflammatory cells breaking the 
normal muscle coat. The cells were mostly eosinophiles, with a few plasma cells and 
some endothelial cells and young fibroblasts. The vessels of the serosa revealed peri- 
arterial infiltration of lymphocytes, an occasional eosinophile, many endothelial cells, 
and many fibroblasts. 

Lung: There was quite marked congestion throughout. Collapse in certain area. 
The vascular arterial tree revealed some slight perivascular infiltration and thickening 
in the adventitial coat. Those infiltrating were round cells and an occasional eosino- 
phile, some young fibroblasts and endothelial cells. 

Second section of lung: Revealed peribronchial infiltration of polymorphonuclear 
and round cells, and patchy infiltration of lung throughout; early bronchopneumonia. 
There was much congestion, and some of the vessels revealed a perivascular infiltra- 
tion, much less conspicuous, but of the same type as found in the other organs. 

Brain: Section of the cerebral cortex revealed quite marked congestion through- 
out. The vessels of the pia arachnoid showed early perivascular infiltration of round 
cells and eosinophiles. There was marked atrophy of the brain. 

Second section of brain: Revealed a large area of early compression necrosis. 
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Third section of brain: There was noted throughout round cell and eosinophile 
infiltration, in some areas quite diffuse. The vessels of the meninges showed a slight 
perivascular reaction. 

Pancreas: The pancreatic parenchyma was fairly well preserved. 
stitial tissue there was quite marked fibrosis and a perivascular infiltration of eosino- 
philes, lymphocytes, plasma cells, a few endothelial cells and young fibroblasts, form- 
ing large perivascular nodes. In places the wall was encroached upon and the lumen 
lessened. As a whole, the vascular walls themselves were comparatively free from 
cellular infiltration. However, some invasion of the same types of cells was noted 


In the inter- 


Definite nodules were found in places. 

Heart: Muscle fibers were rather pale. Cross striations were somewhat hazy. 
The muscle planes in some areas were separated by columns of inflammatory cells 
made up of round cells, eosinophiles and occasional plasma cells. The vessels showed 
a perivascular infiltration of inflammatory cells, the greater number of which were 
eosinophiles. There were a few plasma cells and a number of round mononuclear 
cells and young fibroblasts. One vessel revealed partial destruction of the wall and 
a clump of the same type cells in the lumen. There were some cells in the muscular 
coats in certain regions. All surrounding fat was infiltrated, and there was definite 
organization in places, forming early scars. The vascular walls in places were infil- 
trated, but for the most part the muscular layers were clear and the greater part of 
the infiltration was perivascular, rather than involving the wall. There was practi- 
cally no evidence of arteriosclerosis. 

Second section of heart muscle: Revealed very extensive perivascular infiltration 
of inflammatory cells and fibrosis. The cells in the other sections were made up 
mainly of eosinophiles, a few lymphocytes, plasma cells, endothelial cells and young 
fibroblasts. There was definite nodule formation around the vessels. Muscle fibers 
were rather pale. Striations were hazy. 

Spleen: There was diffuse fibrosis throughout. Lymphoid areas were extremely 
small. The splenic sinuses were practically obliterated. Some areas were noted in 
which eosinophiles and plasma cells predominated. 

Kidney: Tubular epithelium was quite markedly swollen and cloudy. Some scar- 
ring in the cortical region was noted, probably vascular in origin. There was a 
perivascular infiltration, with early fibrosis, involving nearly all of the vessels. The 
infiltration was made up mostly of eosinophiles, some lymphocytes, a few plasma cells, 
endothelial leukocytes and young fibroblasts. The infiltration was nearly all peri- 
vascular in type, although certain areas were noted in which the wall was invaded. 
The infiltration formed a definite nodule surrounding the vessels 

Liver: Liver cord cells were rather pale. Some contained pigment. The sinuses 


were rather wide, especially around the central veins. The portal areas showed 
some proliferative changes in the biliary capillaries. The arteries in the portal areas 
revealed some perivascular infiltration of round cells and an occasional eosinophile. 
Reaction in the liver was not as marked as in most other sections studied 

Aorta: Revealed the wall to be well preserved. The markings were essentially 
normal. No perivascular infiltration was noted. 

Section of femoral vessels: The large artery revealed practically no thickening 
of the wall, and normal relationship was practically preserved. The smaller vessels, 
however, showed an infiltration, mild in character, made up of a few eosinophiles, 
lymphocytes and plasma cells. The reaction was not nearly so marked nor so con- 
spicuous as in most of the other sections studied 

Microscopic diagnoses: (1) Periarteritis nodosa. (2) Compression necrosis, 
cerebral, following hemorrhage. (3) Cloudy degeneration, liver, kidney. (4) Fibro- 
sis, heart. (5) Myocardial degeneration. 

Case 2. G. P., a 47-year-old cook, was first admitted to the hospital on Decem- 
ber 17, 1937. At that time he was complaining of weakness, general aches, pain and 
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weakness of all extremities, and fever. About a week prior to admission he had ap- 
parently caught cold, with general malaise, general muscular and joint aching, and 
slight gastrointestinal distress. The latter cleared up but the weakness and general 
body aches continued. During hospitalization he ran a temperature which varied 
from 99° F. to 101.5° F. The general physical examination showed nothing re- 
markable. Heart rate was 110, regular, sounds were of good quality, no murmurs. 
The blood pressure varied from 132 mm. Hg systolic and 86 mm. diastolic to 180 mm. 
systolic and 100 diastolic at time of discharge. There was slight tenderness in the 
epigastrium, but no abnormalities were found. There was tenderness over the muscles 
of the calves along the course of the nerves. The deep reflexes of the legs tended to 
be reduced. There was a mild pharyngitis present. Flat plate of the abdomen, gall- 
bladder visualization and roentgenogram of the chest showed nothing remarkable. The 
urea nitrogen was 11.2 mg. per 100 c.c. Three blood cultures were negative. Blood 
Wassermann and Kahn reactions were negative. Urine examination was not remark- 
able. White blood count varied from 13,200 to 15,200, polymorphonuclear leukocytes 
80 to 90 per cent. On one count two eosinophiles were noted. Stool examinations and 
cultures disclosed nothing abnormal. Two agglutination tests were as follows: 
Typhoid, positive 1/480 and 1/240, paratyphoid A, positive 1/240 and 1/120, para- 
typhoid B, positive 1/60 and 1/60. Agglutination tests with B. abortus, B. melitensis 
and P. tuarensis were negative. The patient left the hospital against advice on 
January 28, 1938. Up to that time a definite diagnosis had not been made. In spite of 
the positive typhoid agglutination tests, it was not thought that he had this disease. A 
diagnosis of periarteritis nodosa was considered and a biopsy contemplated, but owing 
to the patient’s sudden departure it was not completed. 

The patient was re-admitted to the hospital on February 8, 1938. At that time 
he showed a beginning bilateral wrist and ankle drop with marked weakness of the 
legs and hands. Blood pressure was 180 mm. Hg systolic and 120 mm. diastolic. 
Heart rate was 110. He complained of extreme weakness, and shortness of breath. 
There was a mild ankle edema. He also complained of some vague precordial pain 
at times. His course in the hospital from this date on was gradually downward. He 
had a fever of from 99.5° F. to 101° F. with occasional short periods during which he 
was afebrile. The peripheral neuritis was rapidly progressive, and the patient was 
helpless during most of his hospitalization. The terminal blood pressure was 190 mm. 
Hg systolic and 130 mm. diastolic. 

Examination showed a progressive hypertensive retinitis, which toward the end 
greatly impaired the vision. No specific arterial lesions were seen in the retina. On 
the second admission the agglutinations for typhoid were negative. Blood urea on 
admission was 12.9 mg. per 100 c.c. but rose gradually, and on April 15, 1938, blood 
urea was 31.2 mg. and creatinine 3.2 mg. On May 10, 1938, nonprotein nitrogen was 
53.5 mg. The red blood cell count varied between four and five million, and the 
white count between 14,000 and 15,000 with approximately 80 per cent polymor- 
phonuclears. Eosinophiles were not above 2 per cent. A biopsy of the gastroc- 
nemius on February 27, 1938, showed the typical picture of periarteritis nodosa. The 
edema present on admission rapidly cleared, but on March 20, 1938, the patient began 
to develop nocturnal dyspnea, which was followed by a recurrence of edema, and from 
this time on the course was that of progressive heart failure. A few days before 
death the patient showed some petechial hemorrhages over the extremities. He 
died on May 21, 1938. Autopsy was refused. 

Pathological Report on Muscle Biopsy: Gross specimen consists of two small 
pieces of gastrocnemius muscle, the largest measuring 1.5 by 1.0 by 0.6 cm. 

Sections show rather extensive periarterial changes. A moderate to marked 
periarterial fibrous proliferation is present. Enmeshed in the latter are varying num- 
bers of lymphocytes and mononuclear phagocytes. Scattered eosinophiles are also 
present. Occasional granules of brown hematogenous pigment in periarterial tissue. 
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Contained in the media of the larger arterioles are collections of pale histocytic 
these vessels the endothelium is swollen. The 





cells forming pseudo tubercles. In 
subintimal tissue is thickened and homogeneous. 

In other vessels a marked fibroblastic intimal thickening is present, resulting in 
Such lesions show varying degrees of hyalinization. His 
gastrocnemius muscle). 






obliteration of the lumen. 
tologically the lesions are typical of periarteritis nodosa 






As previously emphasized the disease is comparatively rare. Strong’ 
in 1928 found 142 cases reported, of which only 21 were in the English 
5 


Powell and Pritchard’ in 1932 gathered 150 cases from the 






language. 
literature. Up to the present time approximately 200 cases have been pub- 
lished. The diagnosis was established before death in a comparatively 






in 1934 reported only 34 cases in 
Spiegel * states that approxi- 





small number of these cases. Middleton * 
which the diagnosis was made before death. 
mately 12 per cent of the cases have been diagnosed by clinical study during 
life. Furthermore, in this small percentage of cases the diagnosis was not 
uncommonly established by the routine pathological examination of surgi- 
It is apparent from a study 







cal specimens to the surprise of the clinicians. 
of the literature that accurate diagnosis on the basis of clinical study is 






unusual. 

The pathology of this condition has been discussed fully by several 
authors.****® Briefly it may be stated that the fundamental pathologic 
change is an inflammatory lesion predominantly involving the medium-sized 
There has been discussion as to the 







arteries and usually focal in character. 
Ophuls ° believed that the vessel 





manner of involvement of the vessel wall. 
was invaded through the lymphatics of the adventitia and that the media is 
The elastic intima is soon involved in the process. 






first to be destroyed. 
Inflammatory cells which invade the involved area are principally polymor- 
phonuclear cells, though eosinophiles and some lymphocytes are also present 






The remaining arterial wall may become involved in varying 
Periarterial nodules, from 
which the disease assumes its name, When 
present in the subcutaneous arteries they may serve as an important diag- 


in most cases. 
degrees with spread to the perivascular tissue. 
may be 





formed. these are 






nostic factor. The pathologic process may spread to the larger arteries, to 
the arterioles and capillaries, and very rarely to the veins. 
.2., aneurysm 


Following the vessel injury several events may occur, e.g 






formation, rupture and hemorrhage, thrombosis and perivascular inflam- 
The distribution is generalized, though in some cases the process 
Kernohan and Woltman,’ who have described the 





mation. 
has been quite localized. 
involvement of the nervous system very completely, reported a case limited 
Arkin who has discussed the pathology of 






to nerves of the extremities. 
periarteritis nodosa very completely divides the process into four stages: 





the alterative degenerative stage, the acute inflammatory stage, the granu- 
Lesions in all stages may be found in 





lation stage, and the healed stage. 
Harris and Freidricks * have divided the patho- 





generalized involvement. 
logic process into three stages from the point of view of the clinical mani- 
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festations: first stage, injury to vessel wall; second stage, result of vessel 
wall injury—aneurysm, hemorrhage and thrombosis; and the third stage, 
infarction of the tissues supplied by the involved vessels. There is ap- 
parently no tissue which can be considered immune to involvement, and it is 
this fact which is responsible for the protean clinical manifestations. 

The problem of etiology is considered of paramount importance in any 
disease and in this particular disease it has received a great deal of attention. 
However, so far as I have been able to ascertain, no definite facts have been 
obtained. 

As is usual with diseases of inflammatory nature, syphilis was early con- 
sidered a factor.” There is apparently no reliable basis for this, as associated 
syphilis has been found in only a small percentage of cases and no definite 
evidence of infection has been demonstrated in the lesions. 

Inherent vascular weakness, as well as reflex vascular mechanisms, has 
received theoretical consideration. 

Allergy has also been given serious consideration as a possible factor. 
This is not unreasonable when one considers some of the cases reported 
which, like my first case, have outstanding clinical characteristics which are 
generally conceded to fall into the group of allergic manifestations. How- 
ever, there are many cases which do not present either objective or sub- 
jective characteristics which may be considered to be of this nature. Gen- 
eralized vascular lesions are well recognized as being associated with or being 
the result of the allergic state. A recent paper by Clark and Kaplan ° is of 
interest in this respect. Two patients died following severe manifestations 
of serum sickness due to antipneumococcus serum. Widespread vascular 
lesions were found. These were very suggestive of periarteritis nodosa. 
On reviewing the literature on this subject one is impressed with the fre- 
quency of allusions to allergy. 

The possible relationship to rheumatic fever has received considerable 
attention in the literature by some authors. Ophuls ° suggested that it might 
be a subacute rheumatic manifestation. Friedburg and Gross *° reported 
finding Aschoff’s bodies in the myocardium of two out of five cases ex- 
amined post mortem and emphasized the importance of a rheumatic history. 
Spiegel * reports that evidence of rheumatic endocarditis was found in four 
of 17 cases. Neale and Whitfield,“ and also Rothstein and Welt,’* dis- 
cuss this relationship. Von Glahn and Pappenheimer,’* however, in their 
studies on rheumatic arteritis found that it has characteristics distinctly 
different from the lesions of periarteritis nodosa. It has not been my im- 
pression that a rheumatic history or definite co-existing pathologic lesion of 
rheumatic type has been generally present in the cases reported in the litera- 
ture. One can certainly not be dogmatic as to the etiological significance of 
rheumatic fever at the present time. 

A point of primary importance at the present time is to determine 
whether this disease is specific from an etiological standpoint or possibly 
a specific pathological reaction on the part of the individual to any one of, or a 
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combination of, various etiological factors. In this connection the paper of 
Harbitz ** is of interest. He discusses the fact that the generalized in- 
flammation and necrosis of focal type have been described in the small arteries 
in many conditions, such as scarlet fever, diphtheria, carbon monoxide 
poisoning, typhus, influenza and suppurative processes. Though these find- 
ings are similar to periarteritis nodosa he believes that periarteritis is a 
clinical entity with a specific etiology, probably a virus. Sigmund ** reports 
that 20 per cent of 165 cases of streptococci sepsis showed mycotic aneurysms. 
Hall ** in discussing the vascular lesions produced by acetylcholine injection 
in animals has noted a pathological condition in the mesenteric vessels quite 
typical of periarteritis nodosa. Lesions typical of periarteritis nodosa have 
been described in a case of disseminated lupus erythematosus.”* 

Investigation of bacteriological nature with reference to etiology 


has been carried out by several workers, Klotz,’* Lamb,’® and Harris and 
Freidricks,* but nothing was established in this respect. Harris and 
Freidricks concluded it was of virus etiology based upon the inference of the 
negative bacteriological findings. Arkin*® believes that the disease is a 
definite clinical entity, however, and that the etiology is probably a virus. 
This seems to be the generally approved opinion at this time. It seems that 
periarteritis nodosa is an important factor in the confusion which exists in 


the broader subject of arteritis in general. 

As to the clinical manifestations, the most striking fact is the wide 
variability of the symptoms and clinical findings. Harbitz *° has divided the 
cases into groups, depending upon the nature of the clinical findings, i.e., 
cerebral, neuromuscular, gastrointestinal, cardiac, and cutaneous. To this 
classification should be added the pulmonary group. 

The age of the patient may vary between a few months and 80 years. 
The disease most commonly occurs between 20 and 40, and is usually found 
in a male. 

The patient usually presents the picture of subacute sepsis, fever of from 
99 to 102° F. being most common. There may be remissions of the fever, 
and afebrile cases are reported in the literature. 

The blood shows abnormalities in all cases. Leukocytosis is usually 
present. This averages from 10,000 to 60,000 cells. Eosinophilia is a 
prominent characteristic of the blood picture in a portion of the cases, as 
illustrated in Case 1. Anemia of a moderate degree may be present. Noth- 
ing significant has been disclosed by blood cultures 

The general symptoms common to sepsis are present, 1.e., anorexia and 
loss of weight and energy. Tachycardia is commonly marked. An occa- 
sional case departs from the general description by running a rapid fulminat- 
ing course. Further than this the individual characteristics of any case will 
depend upon what system and organs are predominantly involved in the 
pathologic process. 

Involvement of the nervous system is evident in a considerable number 
of cases. Peripheral neuritis is frequently noted and is rapidly progressive. 
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Many symptoms described as myositic or rheumatic are also probably due to 
milder degrees of neuritis. Neuritis has been considered a toxic manifesta- 
tion by some but Kernohan and Woltman‘ have recently described true 
infarcts in the peripheral nerves. This syndrome has been described by sev- 
eral writers. In Haining and Kimball’s case ** it was due to an associated 
pneumococcic infection. In Bennett and Levine’s case ** no meningitis was 
found post mortem, whereas a true leptomeningitis was found by Krohulik 
et al.** Cerebral hemorrhage may occur as in Case 1, but this is uncommon. 

Cardiac manifestations are very common owing to coronary artery in- 
volvement. Both acute infarction and hemorrhage may occur, or there may 
be progressive congestive failure. Anginal attacks are not infrequent. 
Arrhythmias may occur, and electrocardiographic findings have been de- 
scribed by Master and Jaffe. 

Pulmonary symptoms are more rarely noted. Occasionally these may be 
very marked, as illustrated in Case 1. Bronchitis with asthmatic attacks is 
the most common pulmonary manifestation. Herrman * has described the 
roentgenological findings of pulmonary periarteritis nodosa. 

That gastrointestinal symptoms and findings of some nature are usually 
present is evident from reading case reports. Meyer first described this 
condition as chlorotic marasmus because such symptoms were so consistently 
present. Ulceration of the stomach, hemorrhage, or perforation may occur. 
Symptoms may resemble those of peptic ulcer, gall-bladder dyspepsia, or 
ulcerative colitis. Felsen ** has discussed findings by sigmoidoscopic ex- 
amination in this condition. He states that the small arteries of the bowel 
wall may show hemorrhage, thrombosis or aneurysmal dilatation. He be- 
lieves that the diagnosis might be made from such findings but as far as I 
know this has not been done. Attacks typical of appendicitis may occur and 
operation has been performed with this pre-operative diagnosis. 

Liver involvement may lead to infarction, intra- or extrahepatic hemor- 
rhage, or may simulate cirrhosis or common duct stone. 

Renal involvement is most consistently found, occurring in approximately 
80 per cent of the cases. There may be acute hematuria resembling that in 
the case of stone, tumor or essential hematuria. Acute hemorrhage into the 
perirenal tissue may occur.** More commonly there is the picture of pro- 
gressive renal failure with rise in blood pressure and terminal uremia. This 
may progress quite rapidly and clinically present a picture compatible with 
malignant hypertension. Cases of this type have been described by Fried- 
burg and Gross,’® Wordley,” and Keegan.*® It is possible that in the past 
some cases considered to be malignant hypertension may have been of this 
type. The possibility of periarteritis nodosa should be thought of in such a 
case. 

Ocular manifestations are not so striking. In those cases with hyper- 
: tension and renal failure there is the characteristic picture of hypertensive 
. retinitis. The fundi have been studied by Goldstein and Wexler,*® also by 
Taylor and Farley,** who were unable to find any specific arterial lesions. As 
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PERIARTERITIS NODOSA 


far as I know the diagnosis has not been made by this means. Rarer ocular 
manifestations are iridocyclitis and episcleritis. Optic atrophy as it oc- 
curred in one of these cases is apparently quite rare. King ** reported optic 
atrophy in one eye in a case of periarteritis nodosa. 

Skin manifestations are not usual in cases so far reported, but occasionally 
they are very impressive. Schottstaedt ** states that involvement of the 
skin is present in 20 per cent of the cases. The findings include urticaria, 
ecchymoses, nodules, ulcerations and gangrene of the skin. While con- 
sidering skin lesions it is of interest to note that the combined descriptions of 
Schoenlein’s and Henoch’s purpura conform very well with the characteristics 
of periarteritis nodosa. In Singer’s case ** a pre-operative diagnosis of 
Henoch’s purpura was made, and my first case was considered one of 
Schoenlein’s purpura for some time. 

As has been previously noted * there is great similarity in the case re- 
ports of the so-called “erythema group of diseases” and periarteritis nodosa. 
The outstanding clinical features of this group were purpura, gastrointestinal 
symptoms and nephritis.** ** ** 

It is apparent that clinical diagnosis depends upon keeping this condition 
in mind when considering cases of bizarre and apparently unrelated clinical 
manifestations, particularly cases of subacute sepsis. Diagnosis may be 
definitely established clinically by muscle biopsy which was first used by 
Kussmaul. It is obvious that in some cases, particularly in the more local- 
ized types, this will not be of assistance. Eosinophilia should also direct 
attention to this disease. 

The prognosis seems to be fatal in the majority of cases. Carr ** and 
Arkin ° have discussed the possibilities of recovery. It has been estimated 
that 10 per cent of the cases may heal. In those cases reported which have 
been diagnosed ante mortem one is impressed with the consistency of fatal 
termination, even though the clinical course may be of several years’ dura- 
tion.**® Schottstaedt ** has reported a case which was arrested while under 
observation. In general the outlook is extremely grave when this diagnosis 
has been established. 

Therapy has been of no specific value. In Case 2 sulfanilamide was 
given over a considerable period of time. Also, upon the suggestion of 
Kerr,*° vitamin C was given in large doses for several weeks. Needless to 
say no clinical results were evident. 
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ELECTROCARDIOGRAPHIC CHANGES IN OLD AGE* 





By TuHeopore T. Fox, M.D., JoseEpH KLements, M.D., and 


EMANUEL E. MANDEL, M.D., New York, N. Y. 


CONSIDERABLE information has recently been published on the various 
problems of old age. Particular attention has been focused on the cardio- 
vascular system, since its life cycle, important in itself, is frequently the de- 
termining factor of the functional age of all the vital organs. 

Attempts have been made to define the “normal” and the “ 
the aging process of the cardiovascular system but as yet there is no agree- 
ment as to “where to draw the line between phenomena of pure senescence 
and those of superimposed disease.” * The reasons for this difficulty are 
various. One obvious factor, at least as far as the electrocardiogram in old 
age is concerned, is the rather scanty amount of carefully analyzed statisti- 
cal information. Another reason is the lack of uniformity in the criteria 
employed. It is because of certain individually preconceived criteria that 
one report * gives the incidence of abnormal electrocardiograms in the aged 
as 55 per cent, whereas another study * concedes only 26 per cent. Two 
distinct points of view oppose each other: (1) the electrocardiogram in the 
‘and (2), it has no char- 


abnormal” in 


aged has more or less special features of its own; 
acteristics that distinguish it from that of younger persons."°’ It appears 
that the latter view has received increasing support in the recent literature 
and was, therefore, adopted in the evaluation of the electrocardiographic 
findings in our present report. This study, in addition to furnishing sta- 
tistical data on the subject, has also the following advantages: (a) it does 
not deal with hospital material, and, therefore, possibly approaches more or 
less the “door to door census type” of investigation; (>) it deals with a 
single racial group and may thus serve the purpose of comparative studies. 

Material. The material consists of 300 ambulatory men and women of 
the Hebrew race, between the ages of 60 and 100 years, admitted to the 
Home of the Daughters of Israel for social and economic reasons. The 
Institution as a rule admits “aged persons, able-bodied and ambulatory, with 
no infirmities, and requiring only general medical, periodic supervision and 
occasional attendant care.’ Many of the inmates are engaged in some light 
occupation on the premises; a number of them do heavier work, such as 
laundry; a few of the inmates go about their business in town, returning to 
the Institution at the end of the day. No one performs very hard work 
and no one is required to climb stairs. Although none is admitted with 
evidences of congestive failure, some inmates eventually become bedridden 
because of advanced failure; such cases, however, were not included in our 
study. Nor were bedridden cases suffering from any illness other than 


* Received for publication June 11, 1941. 
From the Medical Department of the Home of the Daughters of Israel. 
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heart disease included. The vast majority presented thickening of the 
radial, temporal or dorsalis pedis arteries. None of the inmates had a his- 
tory of rheumatic heart disease or syphilis. Only one had a positive blood 
Wassermann reaction. 

Clinical observations over a period of several months were made on all 
cases included in the study. Thirty-three of the 300 cases presented, on oc- 
casions, evidences of mild failure easily controlled by a short period of bed 
rest. Several blood pressure readings were recorded for each inmate and 
the average was used in this study. Fluoroscopic studies were made in ac- 
cordance with the criteria of the New York Heart Association. Esopha- 
gograms were done in a large number of cases. [Electrocardiograms were 
taken in the recumbent position. The fourth lead used was IV F. 


RESULTS 


Age and Sex. There were 140 males and 160 females. There was a 
slight preponderance of females in every decade. The tenth decade con- 
sisted of males only. About 15 per cent were in the youngest age group 
(60-69). There were only two inmates below the age of 65 and they were 
the only ones with a history of coronary thrombosis prior to admission. 

Blood Pressure. In considering the question of hypertension, it was 
thought advisable to divide the hypertensives into two groups: those with a 
systolic tension exceeding 140 mm. Hg, the diastolic remaining below 90 
mm.—systolic group, and those with a diastolic tension exceeding 90 mm.— 
diastolic group. In the diastolic group the systolic pressure was always 
above 140, the average systolic tension being 191.2. In the systolic group 


the average systolic tension was 169.1. Nine cases had a diastolic tension of 
120 plus ; 34 had a systolic tension of 200 plus. 

Of the inmates 23.3 per cent had a normal tension; 32.3 per cent be- 
longed to the systolic hypertensive group, and 44.4 per cent belonged to the 
diastolic group. The incidence of hypertension was approximately the same 


in all age groups. 
TABLE I 


Distribution of Tension and Heart Enlargement in Relation to Age 


Non- Systolic Diastolic Total Total 
Hypertensives Hypertensives Hypertensives Hypertensive Enlarged Heart 
Age ] 


| EH. INoE.H.| E.H. |NoE.H.| E.H. |NoE.H 


0-69 | 3 | 8 | 9 5 10 9 22 | 50% 
70-79 | 14 | 22 | 34 18 | 58 y 106 | 63.5% 
80-89 | 11 10 19 | 41 24 8 779 54 | 65% 
plus} — | 2] 1 | 2 3 | 50% 

28 | 42 | 63 | 34 94 . ' %)| 185 |(61.6%) 
Total. |————— 


70 (23.3%) | 97 (32.3%) | 133 (44.4%) 
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Fluoroscopy. One hundred eighty-five cases or 61.6 per cent had fluoro- 
scopic evidence of enlargement of the heart. The incidence of enlargement 
seemed to increase with age. This was particularly true for the nonhyper- 
tensive group in which 40 per cent of the cases presented enlargement. In 
the systolic hypertensive group 65 per cent, and in the diastolic group 70.6 
per cent had enlarged hearts (table 1). 


Fic. 1. Esophagogram in the left oblique position. Displacement of the esophagus by 4 
sclerotic aorta. 
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All but three cases presented evidence of sclerosis of the aorta. There 
was a definite relationship observed between the degree of elongation, dila- 
tion, tortuosity or density of the aortic shadow and the age of the inmate 
(figure 1). 

Stethacoustics. Forty-one cases had systolic murmurs at the apex and 
base. Thirty had a systolic murmur at the base only, 19 at the apex only. 
Sixty-four out of a total of 71 with systolic murmurs at the base presented 
marked sclerosis of the aorta. Forty-two out of 60 with a systolic murmur 
at the apex had heart enlargement. 

Out of the entire series of 300 cases, only 96 presented murmurs over 
the precordium. Three subjects had a diastolic murmur at the base; they 
were 80, 81 and 83 years old. Their blood pressure readings were 140 mm. 
Hg systolic and 60 mm. diastolic, 130 systolic/80 diastolic and 150 systolic 
80 diastolic respectively. One had no enlarged heart, one had two plus en- 
largement and one three plus enlargement. One inmate, 80 years of age, 
presented a double murmur at the apex with no heart enlargement and a 
blood pressure of 180 mm. Hg systolic and 80 mm. diastolic. The second 
sound at the aortic area was accentuated in 20 cases, of which all but one 
had hypertension. 

The Electrocardiogram. There were 200 abnormal tracings and 100 
normal ones. The types of electrocardiographic abnormalities are listed in 
table 2. Premature contractions are included as an abnormality. Although 


TABLE II 


Type of Electrocardiographic Abnormalities 


Sinus arrhythmia 

Auricular fibrillation......... 

Auricular flutter 

Premature auricular contractions... . . 

Premature ventricular contractions. .. 

Premature auricular contractions and aegnaniete ventricular con- 
a 

Premature auricular contractions and premature nodal contractions 

Premature nodal contractions 

Premature contractions. 

Paroxysmal nodal tachy cardia . 

Paroxysmal ventricular tachycardia. . . 

Complete A-V block 

Prolonged PR interval. 

Frolonged I-V conduction 


VnsInNNw wu 


} 
1 
1 
38 
1 
I 
1 


40) 
39 
44 
10 
34 
13 
Tora. 101 
63 


T: chz inges 

T, and T; changes. 

T, changes alone 
changes 

RST segment depression. . 

Notching in Lead I or Lead II 17 

Notching or slurring in more than one lead. 26 

Notching and slurring. Tora, 43 

High voltage 

Low voltage. 

short or absent initial upward de flection in Lead IV 

0, dee *‘p 

0); dee “= 

Ye and Qs deep 


5 
11 
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in the young subject they are frequently considered functional, in the old 
they may be indicative of a degenerative process. 

Rate. The results in our study are contrary to the belief that heart 
rate decreases with age.’ Nineteen cases had a rate of 60 and below. Two 
hundred thirty-two had a rate between 60 and 100. Forty-nine, or 16 per 
cent, had a tachycardia. A higher ventricular rate was noted in the female 
population. The rates stated are those recorded in the electrocardiograms 
and not the average rate obtained on clinical examinations. 

Rhythm. Fifty-nine cases, or 20 per cent of the group presented an 
arrhythmia. There were five cases of sinus arrhythmia. Twelve cases, or 
4 per cent, showed auricular fibrillation. There were 38 cases, 12.7 per 
cent, with premature contractions about equally divided between premature 
auricular and premature ventricular contractions. The incidence of pre- 
mature contractions seemed to be definitely greater in the hypertensive group. 
There were 30 such cases in this group and only eight in the nonhyperten- 
sive group. In 26 cases premature contractions were associated with other 
electrocardiographic abnormalities. To consider them as functional changes 
under the circumstances would hardly be proper. In only 12 cases prema- 
ture contractions were the sole abnormality in the tracing, the majority of 
them being of auricular origin. 

ORS Complex. Left axis deviation was seen in 213 cases (71 per 
cent). Two cases (0.7 per cent) showed right axis deviation. Eighty- 


five cases presented no axis deviation. Seventy per cent of this group had 
hypertension about equally distributed between the systolic and diastolic 


groups. 
In the left axis deviation group, two out of every three inmates had heart 


enlargement. The group with no axis deviation was equally distributed be- 
tween those presenting heart enlargement and those not showing enlarge- 
ment. The two cases with right axis deviation had normal sized hearts. 
Right axis deviation was, therefore, not considered an abnormality... High 
voltage electrocardiograms were seen in only three cases (1 per cent) in 
spite of the predominance of hypertension in our series. Low voltage was 
noted in 11 cases (3.6 per cent). 

Notching in L, or L, occurred in 17 cases. Notching or slurring in more 
than one lead occurred in 26 cases. Deep Q. was observed in five cases, deep 
Q; in nine cases, deep Q, and Q; in four cases. There was no history of 
acute coronary insult in any of these cases. Short or absent initial upward 
deflection in L, occurred in nine cases. Only two of them did not have 
hypertension. 

Conduction Difficulties. Thirty-nine cases (13 per cent) had an I-V 
conduction exceeding 0.10 second. Forty cases (13.3 per cent) had a pro- 
longed PR interval. There was one case of complete A—V dissociation. 
The incidence of both A~V and I-V delay seemed to increase with age (table 


3). 
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TABLE III 


Incidence of Conduction Difficulties 


Age Total Number d F ercentage Percentage 


60-69 44 | 15% 
70-79 167 ys 13.2% 
80-89 83 d 16.9% 
90 plus 6 50% 16.7% 


Total 300 3.3 13% 


RST Segment. Downward displacement of the RST segment occurred 
in 63 cases, the great majority of which belonged to the hypertensive group 
equally distributed between the systolic and diastolic subdivisions. 

T-Wave Changes. One hundred and one cases (33.6 per cent) presented 
isoelectricity or inversion of the T-wave. T-wave changes in Lead I only 
occurred in 44 cases. Thirty-four cases had T, and T, changes simul- 
taneously. TT, changes alone occurred in 10 cases. T, changes occurred in 
13cases. There is an appreciable rise in the incidence of T changes with age 
(table 4). 

rABLE I\ 


T Changes in Relation to Ag 


Age Total Number of Cases 


60-69 44 29.6% 
70-79 167 ; 32.92 
80-89 83 3 36.29, 
90 plus 6 3 50% 


>‘ 


The distribution of abnormal electrocardiograms in various age groups 


is shown in table 5. The incidence of electrocardiographic abnormalities 
decidedly increased with age. 


TABLE V 


Electrocardiogram in Relation to Age 


\ge " Electrocardiogram 
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70-79 
80-89 
90 plus 
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Table 6 presents the relationship between heart enlargement and type of 
tracing. One hundred eighty-five cases presented enlargement. Seventy- 
four per cent of this group had abnormal tracings. Of the 115 cases with 
no enlargement, 62 cases or 53.9 per cent had abnormal tracings. In the 
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group with abnormal electrocardiographic findings 69 per cent showed en- 
largement of the heart, whereas in the normal group 47 per cent showed 
enlargement. 

TABLE VI 


The Relationship of Heart Size to Type of Electrocardiogram 








Heart Enlargement No Heart Enlargement 





Norm. E.C.G. Abnorm. E.C.G. | Norm. E.C.G. Abnorm. E.C.G. 


60-69 5 16 6 
70-79 30 28 35 
80-89 | 11 d 10 19 
90 plus | 1 2 1 2 











Total | 47 (26%) 


53 (46.1%) 62 (53.9%) 


138 (74%) | 


The relation of the type of electrocardiogram to tension is seen in table 
7. Inthe normal group 68 per cent had an elevated blood pressure. In the 
abnormal group 78 per cent showed hypertension. 


TABLE VII 


Type of Electrocardiogram and Tension 





Abnormal Electrocardiogram 
| 
| 


Normal Electrocardiogram 





| 
Hypertension Normal Tension 


Hypertension Normal Tension 


Syst. Diast. Diast. 


95 


78% 


There were 42 inmates with no hypertension and no enlargement of the 
heart. Fifty-five per cent of this group showed abnormal electrocardiograms. 
Mortality Rate in Relation to the Abnormal Electrocardiogram. Of the 


300 cases studied, 30 or 10 per cent died within six months from the time 
This is the average death rate 


that the electrocardiograms were recorded. 
Twenty- 


for the Institution, based on statistics for the past several years. 
seven of the 30, or 90 per cent of the mortality group, had abnormal electro- 
cardiograms. Twenty-one or 70 per cent had abnormal T changes. The im- 
mediate cause of death was pneumonia in 13 cases, cerebral thrombosis in 
four, acute coronary closure in one, and acute pulmonary edema in six. The 
causes of death in the remaining six were: head injury, uremia, ileus, ca- 
chexia and peritonitis (two cases). 

Of the three cases with normal electrocardiograms, one died of uremia, 
one of ileus and one of pneumonia. 





ELECTROCARDIOGRAPHIC CHANGES IN OLD AGE 


DiIscussION 
Blumgart and his co-workers ° in a series of 355 cases examined patho- 
logically observed many normal hearts with little or no coronary arterioscle- 
rosis or other abnormalities in patients over 70 years of age. However, the 
generally accepted view is that some degree of circulatory disturbance exists 
30sk *® emphasized the existence of a parallelism 
Postmortem records of 381 
' revealed some degree of 


in all hearts of senescence. 
between sclerosis of the aorta and coronaries. 
cases of 70 years and older reported by Willius ’ 
coronary sclerosis in all cases, although only 12.6 per cent of the group re- 
ported died of heart disease. It is, therefore, not surprising to find a pre- 


dominance of abnormal electrocardiograms in old age. The age at which ab- 
normalities appear in apparently healthy persons is rather early. 
study Johnson ** reviewing 2400 electrocardiograms of apparently healthy 
males of an average age of 47.8 years, found 10.4 per cent of the tracings 
to be definitely abnormal. The percentage would be higher if some of his 
“borderline tracings,’ those with depressed RT segments and isoelectric T,, » 
were included. It is apparent from this report, as well as from our study, 
for electrocardio- 


In a recent 


that clinical evidences of heart disease are not essential 
graphic abnormalities to be present. 

The role of hypertension as a causative factor of abnormal changes in the 
electrocardiogram is well known. In the younger group, reported by John- 
son,’ the systolic and diastolic hypertensives were found six and seven times, 
respectively, as frequently in the abnormal group as in the normal. Our 
series is predominantly hypertensive. However, 78 per cent of the abnormal 
electrocardiographic group had hypertension as against 68 per cent in the 
normal group—a difference not wide enough to account for the incidence 
of abnormal electrocardiograms. Heart enlargement seems to be more defi- 
nitely correlated. In the abnormal group there was a predominance of en- 
larged hearts. However, hypertension and heart size are not the only fac- 
tors. Forty inmates presented normal sized hearts and normal tension, and 
yet more than one half of them had abnormal tracings. The distribution of 
the abnormal tracings in relation to age follows more definitely an ascending 
line. This fact is particularly conspicuous in the analysis of some of the 
individual abnormalities encountered in our study, i.e., the conduction diffi- 
culties and T-wave changes. 

The significance of the individual abnormalities in the electrocardiogram 
isa matter of controversy. Sinus arrhythmia is said to be common in the 
young age groups as well as in the old. This phenomenon is supposed to be 
due to vagus activity. There were only five cases of this arrhythmia in our 
study and in three cases this manifestation was associated with other electro- 
cardiographic abnormalities. In the remaining two cases the sinus arrhyth- 
mia was not dependent on the respiratory phase and was gross. “In sinus 
arrhythmias which are not induced by respiration, the suspicion is justified 
that an organic disease of the sinus node exists.”** We believe that this 
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rather uncommon finding in old age electrocardiography is an expression of 
circulatory disturbance. 

Of the same order is the prolongation of the PR interval. Six cases of 
first stage A—V block were given atropine sulphate, grains 'o intravenously. 
In only one case was the PR interval of 0.24 second reduced to 0.20 second. 
A PR interval of 0.40 second was reduced to 0.28 second, 0.24 to 0.22 sec- 
ond, etc. Thus, the prolongation of A~V conduction was not altogether due 
to increased vagus tone. 

The significance of premature contractions in old age has not been defi- 
nitely ascertained. In our study the majority occurred in conjunction with 
other abnormal electrocardiographic changes, and one is inclined, therefore, 
to attach to this arrhythmia the significance of a pathological finding. It has 
been stated that premature auricular contractions occur more often in the 
aged and are, therefore, organic, whereas premature ventricular contractions 
are more frequently encountered in youth and are, therefore, functional.” 
However, opinions to the contrary have also been expressed: “The ventricles 
(in old age), it appears, give rise more frequently to premature contractions 
than the auricles” * (see also Duthoit et al.*°). The possibility that this ar- 
rhythmia, as well as other cardiac arrhythmias, develops because of a dis- 
parity between the mass of the heart and the coronary blood supply has been 
expressed by Wagenfeld.”® 

The only change in the electrocardiogram of senescence which cannot be 
explained by disease of the myocardium is the tendency to left axis deviation. 
This change has an anatomical basis in the elevation of the diaphragm in 
the aged, causing the heart to assume a horizontal position. There is no 
reason to believe, as some authors do,* that auricular fibrillation and the 
prolongation of the PR interval are functional in nature. Auricular fibrilla- 
tion in the old is usually of the slow type, the slow rate being due to A—V 
block. No matter what the pathogenesis of the fibrillation is, the A—V block 
implies associated myocardial involvement. The exclusion of auricular fib- 
rillation and A—V block from the list of important abnormalities naturally 
reduces the incidence of abnormal electrocardiograms considerably. We 
cannot agree with Levitt * who concludes from his study of 100 cases of 71 
years and over that only about “25 per cent of apparently healthy men and 
women over the age of 70 probably have considerable myocardial damage.” 
A recent paper by Eliaser and Kondo“ gives a very high incidence (85 per 
cent) of abnormal electrocardiograms in the aged. The authors admit that 
many, if not all, of the electrocardiographic changes are probably the result 
of minor silent coronary occlusions, but certain of these changes, namely left 
axis deviation, low voltage, sinus bradycardia, partial latent auricular ven- 
tricular block, intraventricular conduction defects and T-wave changes occur 
with sufficient frequency to be called normal for senescence. The authors 
include left axis deviation as an abnormality, a point which is not generally 
accepted. How many of their records presented left axis deviation with no 
other electrocardiographic abnormality is not stated. The advantage of con- 
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sidering abnormalities by the normal standards as normal for senescence lies 


in the possible avoidance of error in the diagnosis of acute coronary insults, 


but their significance as evidences of sometimes extensive, slowly progressing 
myocardial damage should be more emphasized. 

The existing confusion on this subject might possibly be obviated if one 
would consider an abnormal electrocardiogram abnormal for both young and 
old. In the old, the abnormal electrocardiogram may be compatible with 
“healthy” clinical behavior, as physical activities are limited in that group. 
Abnormal clinical behavior in association with abnormal electrocardiograms 
in the young is an expression of the amount of activity in that age period. 

The observation that 90 per cent of our mortality group had abnormal 
electrocardiograms is probably of significance. It is a relationship of 9 to 1 
as against 2 to 1 in the entire series. We consider this point to be supporting 
evidence of the assumption that abnormal electrocardiograms in the aged are 
indicative of myocardial damage, in spite of the fact that a small number of 
those who died can be said to have had cardiac failure as the primary cause 
of death. 

Whether the racial factor present in our group has any bearing on our 
results cannot be stated at this time. More comparative studies are necessary 
to establish the possibility that this factor may influence vascular changes 
and consequently changes in the electrocardiogram. 


SUMMARY 


A group of 300 ambulatory cases of Hebrew extraction were studied to 
determine the incidence of abnormal electrocardiograms in old age. Clinical, 
as well as fluoroscopic, examinations were performed and an attempt was 
made to correlate the incidence of the electrocardiographic abnormalities with 
the anatomical and functional status. 

Of a total of 300 inmates, 44 belonged to the seventh decade, 167 to the 
eighth, 83 to the ninth and six to the tenth. All had evidences of peripheral 
arteriosclerosis, and all but three had fluoroscopic evidence of sclerosis of 
the aorta. Enlargement of the heart was noted in 62 per cent of the cases. 
Twenty-three per cent had a normal blood pressure reading, 32 per cent 
showed an elevation of the systolic tension only, and 45 per cent showed both 
systolic and diastolic elevation. 

There were 100 normal tracings and 200 abnormal ones. The normal 
tracings were about equally distributed between those showing enlargement 
of the heart and those presenting a normal sized heart. In the group with 
abnormal electrocardiograms the relation between the number of inmates 
having enlargement and the number with normal sized hearts was 2-1. 
Sixty-eight per cent of those with normal electrocardiograms showed hyper- 
tension. In the group with abnormal electrocardiograms, 78 per cent pre- 
sented hypertension. There were 40 inmates with no hypertension and no 
cardiac enlargement. Fifty-five per cent of this group showed abnormal 
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electrocardiograms. The incidence of abnormal electrocardiograms increases 
with age as does the occurrence of heart enlargement. Hypertension does 
not follow the same line. The incidence of T changes shows a definite rise 
with age. 

The coexistence of an abnormal electrocardiogram with an apparently 
normal clinical behavior in the old is attributed to the lessened physical load 
in that age group. The abnormal electrocardiogram, nevertheless, is an 
indication of disease and is of prognostic significance. 
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ROCKY MOUNTAIN SPOTTED FEVER* 
3y GeorcE E. Baker, M.D., F.A.C.P., Casper, Wyoming 


Rocky Mountain Spotted Fever was considered for many years to be a 
medical curiosity existent only in the Rocky Mountain states and portions 
In 1931 the disease was first proved to be present in other 


of adjacent areas. 
Previously, 


sections of the country, far removed from its supposed locale. 
competent physicians from time to time had insisted that they were seeing 
cases of tick fever in these latter areas, but little credence was given their 
contentions, it being assumed that they were confusing the disease with 
typhus fever because of its similar clinical manifestations. The infected 
individuals, however, were not lice infested, and being for the most part rural 
residents there was little possibility of overcrowding. In most instances they 
did give a history of having had ticks attached to their persons at some 
time preceding the onset of the illness. 

At the present time it is generally agreed that tick fever is widespread 
in distribution. An average of 600 cases are reported in the western en- 
In addition, it is conjectured that at least 200 additional 


demic area yearly. 
The figures are 


ones appear each year in the remainder of the country. 
go unrecognized, 


conservative for the reason that many cases undoubtedly g 
being under the care of physicians for the most part unfamiliar with the 


disease. 
cent. A disease which terminates fatally for every eighth individual con- 
tracting it demands earnest consideration by our profession. 

Tick fever has potentialities for greater dissemination. Ticks are the 
only known vectors, but there are many species of them, universally dis- 
tributed throughout the country. Animal hosts, wild or domesticated, are 
abundant. The disease has been considered as one of rural communities, but 
Many people vacation each year in the 


The average mortality is considered to be approximately 12.5 per 


has numerous other possibilities. 
Rocky Mountain areas, where several of the national playgrounds are lo- 
cated. It is possible for them to pick up ticks. Because of the rapidity of 
present day transportation and the relatively long incubation period of the 
disease, infected individuals may return home before showing active mani- 
lestations, reporting themselves for care to physicians who have never seen 
a case of tick fever. Wider knowledge regarding the disease appears 
essential. For that reason this article is presented, in order to familiarize 
the reader with a disease which can in time assume proportions of national 
importance.” 2, 7, 10, 11, 12, 87 

Tick fever is not a disease primarily of human beings, but is one of ani- 

* Received for publication February 21, 1942. 

[he writer wishes to express his appreciation to Dr. R. R. Spencer formerly of, and 
Drs. R. R. Parker and G. E. Davis, of The Rocky Mountain Spotted Fever Laboratories, 
Hamilton, Montana, as well as to others for the loan of material and helpful suggestions, 
materially assisting him in the preparation of this article. 

247 





248 GEORGE E. BAKER 


mals and would exist if the former were eliminated from the picture. Ticks 
are not parasites of the human race. When individuals are bitten the oc- 
currence is purely an accident. The wood tick of the western endemic 

is the vector of the disease in this section of the country. Transmission of 
tick fever by species other than the wood tick is apparently possible, because 
with allowance for different life cycles and host habits of other types, main- 
tenance of the disease is explained satisfactorily wherever it exists. At least 
eight other species of ticks have been incriminated in the transmission of 
the disease, serving as carriers of the infection in nature or both as carriers 
and transmitters of it to human beings. The potentialities of the majority of 
them with the exception of the common dog tick are not perfectly under- 
stood. In every region of the country, however, in which the occurrence 
of tick fever is a possibility native species have been isolated and their charac- 
teristics in part at least identified.'®: **: °°: 7% 7% 8% 8% 88 

Tick fever occurs more frequently in men because they are most often 
exposed to infection. Neither sex is immune. The disease strikes indi- 
viduals of all ages. Women are more sensitive to the presence of crawling 
ticks, often removing them before they become attached. Children ignore 
their presence, but for some reason appear to be less frequently exposed to 
infection, and when exposed less often develop tick fever. Persons such as 
prospectors, sheep and cattle herders, wood choppers, berry pickers, farmers 
and ranchers, whose occupations place them in contact with infected ticks, 
show the highest incidence of the disease. Tick fever is prevalent among 
unprotected laboratory workers, as a result of handling engorged ticks which 
can easily rupture and so spread their highly infectious contents. 

The disease appears to have a cyclic tendency, more cases appearing dur- 
ing some years than others. The reason for this trend is unknown, but it is 
believed to depend upon local and regional conditions. The number of in- 
dividuals exposed, the abundance of ticks, the percentage of ticks carrying 
infection, the capability of the virus to produce frank infections, and the 
possible relationship between the prevalence of ticks and animal hosts seem 
to play a part. 

The highest incidence of tick fever in the western area is from the early 
spring into the early summer months. In the mountainous regions it is 
highest during the late spring months, owing to delay in the advent of warm 
weather. In the eastern areas the disease is more prevalent in the late spring 
and the early summer months, but cases can occur in the fall of the year. 
Dry and warm days activate ticks. Cool and rainy days render them dor- 
mant. In any locality tick fever may occur in the colder months of the year, 
should there be an abundance of warm sunshine or adequate conditions of 
artificial heat, releasing ticks from their dormant state so that they are 
reactivated and start to feed. 

The virulence of tick fever varies greatly in different localities but ap- 
pears to remain fairly constant in any one region. Reasons for the variance 
are not known. It is supposed that repeated passages of the virus through 
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It is justifiable to speak of mild, mod- 


successive animal hosts play a part. 
erately severe or severe types of the disease, in view of the great differences 


virulence of the infection in various localities and sections of the 


10, 15, 33 


in 
country. 

The incubation period of tick fever is usually from four to eight days, the 
extremes being two to 12 days. The prodromal manifestations are malaise, 
headache, anorexia and chilly sensations. 
or three days and resembling in many respects the invasion of any common 


These vary in degree, lasting two 


febrile illness. 

The onset of the disease is usually abrupt, coming as a rule in the late 
afternoon or early evening. It is manifested by the occurrence of a definite 
chill, pronounced frontal headache and severe aches and pains in the muscles, 
Aches and pains are more pronounced in the back and 


bones and joints. 
Movement of the calf muscles or firm pressure over 


lower extremities. 


- 














Fic. 1b. 


Fics. 1 a and b. Rocky Mountain spotted fever. The petechial eruption on the wrists 
and ankles within a few days of the onset of the disease. It has begun to spread over the 
extremities. A site of former tick attachment may be seen on the right shin. 





ROCKY MOUNTAIN SPOTTED FEVER 251 


them often elicits pain. Inspection of the patient may reveal the presence of 
attached ticks. Usually, however, none is found, although indurated areas 
at the sites of former attachment may be palpated. The bite regions show no 
peculiarities. They may appear discolored from blood extravasation. 

The eruption may consist at first of macular rose-colored elevated areas, 
resembling the exanthem of measles, particularly in fair skinned individuals. 
The macular eruption is not at all distinctive. It can be nonexistent or 
passed over unnoticed. The characteristic petechial eruption first appears 
on the wrists and ankles 24 to 48 hours after the onset of tick fever. It may 
be missed early in individuals having suntanned extremities from over- 
exposure to the elements, or in dark skinned races (figure 1). The petechial 
eruption spreads from its original location on the extremities in a centri- 
petal fashion over the scalp, chest and abdomen, and from there to the 
remainder of the body. It is always more marked on the extremities than 
elsewhere. Its extension is complete in two or three days (figure 2), when 
complete associated generalized aches and pains are somewhat ameliorated. 
The fever, however, remains unabated. The petechial eruption is con- 
sidered to be the most characteristic finding in tick fever. However, some 
cases never show a rash, others die before its appearance from toxemia, and 
a few are said to have a bizarre eruption. Petechiae are accentuated by 
tourniquet application. They do not disappear on pressure except during 
the early stages. Petechiae may eventually come to involve the palms of 
the hands, soles of the feet and the mucosa of the inner cheeks and throat. 
A patient with such an eruption is truly speckled or spotted, the eruption 
covering the entire body. The petechial eruption may appear in successive 
crops, each one having a life cycle of approximately 14 days. 

In milder forms of the disease the eruption tends to remain discrete, 
being at first rose-red and later bluish red in color. In more severe cases, 
discreteness does not persist. The petechiae increase in size and become 
confluent, finally coalescing and then becoming purpuric (figure 3). A 
mass of purpuric areas may involve the entire body. As a result of ter- 
minal gangrene, dependent portions such as the scrotum or soft palate may 
slough (figure 4). 

In cases which go on to recovery the petechial eruption gradually fades. 
Fading takes much longer in the more severe cases than in mild ones. It 
occurs with the fall of temperature. Desquamation may follow, either bran- 
like in character or so complete that casts of a part are exfoliated (figure 5). 
Pigmentation remains where petechiae formerly existed. This may be 
followed by the formation of minute cicatrices. For months following re- 
covery from tick fever over-exertion or exposure to heat or cold will again 
bring out a temporary appearance of the eruption. 

The temperature rises abruptly within the first 24 hours of the onset 
of the disease, with but one or two slight remissions, reaching a fastigium 
of 103° F., to 105° F., by the beginning of the second week in mild cases, by 
the second or third day in more severe ones. With recovery from the acute 
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manifestations of the illness it falls either by rapid or slow lysis, rarely by 
crisis. There may be slight temperature remissions in mild cases, but fever is 
constant or slightly rising in more severe ones. It may become distinctly 
remittent after the first few days, particularly in moderately severe protracted 
cases, but never ceases completely until the terminal lysis. In very severe 


Ao 
ales hte. 


Fic. 2. Rocky Mountain spotted fever. The petechial eruption after extension is com- 
plete, the first week of the illness. It is most marked on the extremities. The patient is a 
white man severely suntanned from overexposure to the elements. 


forms of the disease, the temperature may be normal from the first or sub- 
normal, to rise sharply in the 24 hours preceding death, or it may be high 
from the first, then fall to normal and again rise sharply before death occurs. 
The temperature can drop to normal, but show a secondary rise if complica- 


tions ensue. 
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Fic. 3. Rocky Mountain spotted fever. The petechial eruption in a severe case during 
the third week of the disease. The lesions are confluent and beginning to coalesce. Pur- 
puric areas are present on the left lateral thigh region. 
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Fic. 4. Rocky Mountain spotted fever. The petechial eruption in a fatal case during 


the terminal stages of the illness. 
of the buttocks. 


Purpuric areas are present, there being terminal necrosis 
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ROCKY MOUNTAIN SPOTTED FEVER 


Early in the disease the pulse is of good volume. It is slow in pro- 
portion to the temperature, the rate usually being about 90 beats a minute. 
Early disproportion of the pulse and temperature ratio is one of the char- 
acteristic findings of tick fever at its onset. In severe cases, when myo- 
cardial weakening has occurred as a result of toxemia, a loss of strength and 
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Fic. 5b. 


Fics. 5 a and b. Rocky Mountain spotted fever. The petechial eruption during the 
terminal stages of a fatal case. Desquamation has begun, so complete that casts of body 
parts are extruding. An attached wood tick is present on the left lateral neck region. 


volume of the pulse comes about. It rises out of proportion to the tem- 
The systolic pressure falls and the first heart sound becomes 


perature. 
muffled and indistinct. 

The respirations are at first normal or but slightly increased. In severe 
cases, with alterations of the pulse and temperature ratio, they increase. 
Increase in rate is noted if bronchopneumonia supervenes. 

Muscular and joint pains in the back and extremities, petechial eruptions, 
alterations in the pulse and temperature ratio and respiratory variances are 
the most characteristic findings of tick fever. There are other manifesta- 
tions, more or less typical in nature. They exist in various combinations, 
their intensity often depending upon the severity of the existent disease 
process. 

The picture presented by a patient severely ill or even moderately so is 
that of marked prostration. The senses are dulled. Individuals are quite 
apt to appear rational at times, but close observation reveals considerable 
mental confusion. Amnesia is present and may exist until the eruption is 
complete or for some time afterward. Patients appear anxious, with flushed 
cheeks and injected conjunctivae. Photophobia may be present. Severe 
nervous disturbances such as lethargy, restlessness or nervous irritability are 
often seen, particularly in children, in whom convulsions may develop before 
death. Insomnia is at times troublesome. Active delirium can occur, espe- 
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Muscular twitch- 


pecially in severe cases in the terminal stages of the illness. 
The muscle tonus 


ings are common. There may be fibrillatory tremors. 
of the body is definitely increased. Muscular aches and pains are present 
throughout the disease, at times being excruciating. Abdominal muscular 
aches can be so intense as to simulate an acute surgical condition in the ab- 
domen. On moving the neck a slight stiffness is often detected. 

The tongue is at first swollen and moist. In severe cases it becomes dry, 
coated, showing a dark red border with prominent papillae. It may be 
profoundly swollen so that it protrudes from the mouth. Should coma 
ensue, it becomes fissured and covered with sordes. Pharyngeal engorge- 
ment at times exists, accompanied by a dry, hacking nonexudative cough, 


resulting from bronchial irritation. Profound chilliness is often trouble- 


some.’ It is not a true shaking, chattering affair, but nevertheless is more 
persistent and drawn out than in other fevers, often lasting for as long as 
two to four hours at a time. 

The skin is often tender, to the degree that patients complain of pressure 
from light bed coverings or drafts of air. As the disease progresses, in 
more severe cases it becomes dark red or bluish in color, particularly on the 
back and thighs. It is common to see an illdefined bluish discoloration be- 
neath the skin surfaces when the patient is examined under satisfactory light 
conditions. Severe cases of tick fever develop extensive sloughs of de- 
pendent portions of the body such as the scrotum. Necrosis involving the 
prepuce, fingers, toes or lobes of the ears can occur. Alopecia sometimes 
appears and may be permanent. 

Anorexia often exists. Nausea and vomiting take place in some cases. 
Diarrhea, with or without bloody 


The vomitus may later contain blood. 
Constipation is the rule, often 


stools, occurs occasionally but is unusual. 
quite obstinate in its manifestations. Sphincter control may be lost, espe- 
cially in severe cases. The spleen is enlarged and tender and often the liver 
also. Jaundice exists in some degree, as noted on inspection of the sclerae. 
It is nonobstructive in character and deepens markedly during the terminal 
stages in severe cases. 

There may be an inability to void as a result of increased muscle tonus. 
Incontinence is sometimes seen, particularly in severe cases. Urination may 
be distinctly painful. At times a lessened secretion of urine occurs, owing 
to kidney changes or a failing circulation. Total suppression may come 
about in fatal cases. 

The blood findings are for the most part not unusual. There is a 
lowered red blood cell count and hemoglobin content late in the disease, 
resulting in a secondary anemia. ‘The total white blood cell count may be 
as high as 30,000, counts of 12,000 to 15,000 being the average. At times 
a relative mononucleosis is found, averaging from 10 to 12 per cent. 

The urine may be scanty and highly colored, with an increased specific 
gravity. Some patients, particularly old and debilitated individuals, show al- 
bumin in varying amounts, together with acetone bodies and microscopical al- 
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terations. Such changes are not so manifest in younger persons, or in those 
who have previously enjoyed good health.* *: °° 1° *% 19: 2% 90) 8% 88) 8% 41, 42, 45 

Numerous laboratory procedures are in use for the diagnosis of tick 
fever. The Weil-Felix agglutination reaction is perhaps the most popular 
and widely used at the present time. It is important at least in determining 
the presence of a rickettsial infection. The significance of the procedure 
rests on the finding that many tick fever sera, if taken late in the course of 
the disease or during early convalescence, agglutinate various strains of 
Bacillus proteus. Saline suspensions are added to blood sera taken from 
suspected cases, and agglutination occurs in many instances of tick fever. 
However, certain restrictions tend to lessen the usefulness of the procedure. 
Affinities of the agglutinins of tick fever sera for Bacillus proteus strains is 
broader than those of typhus fever, so that it is not agreed at the present 
time what strains are most advantageous to use. Negative agglutination 
with a few strains of the organism might not necessarily indicate that the 
same would be the case had additional strains been used. Many tick fever 
sera, even when taken at the most favorable period of the disease, do mt 
bring about agglutination in sufficiently high titer to be significant. Oc- 
casionally, apparently normal sera cause agglutination in as high titer as 
occurs in unquestionable clinical cases of the disease. 

The procedure has considerable merit in spite of these faults. Many of 
the sources of error will undoubtedly be obviated in the future, with addi- 
tional research on the problem. Agglutination is usually produced in a 
dilution of 1: 160 or more. A titer of 1: 10000 may be reached. Agglutina- 
tion in a titer of 1: 160 is considered to be quite significant. Three blood 
samples should be taken. The first is to be obtained as soon as the nature 
of the illness is suspected or when the eruption first appears; the second 
between the tenth and fifteenth days, preferably on the twelfth; and the third 
during convalescence. In a series such as this, a positive reaction is in- 
dicated by increasing titer of the agglutinins, accompanied at times by an in- 
creased affinity for Bacillus proteus strains. The agglutinin content of sera 
of patients with tick fever increases as the disease progresses, then gradually 
subsides as the acute manifestations of the illness recede, thereby indicating 
a close relationship between the disease process and the reaction. “The reac- 
tion may be negative at the time the first test is made, but usually by the end 
of the second week of the illness it is positive. If the second one is negative, 
that taken during the third week is almost invariably positive.* * * *% °° **™* 

Tick fever may be confused with various other infections, particularly 
when the disease appears unexpectedly in a locality or when encountered by 
those unfamiliar with its manifestations. The diseases most commonly 
causing confusion are typhoid fever and allied conditions, severe measles, 
smallpox, epidemic meningitis especially of the septicemic variety, undulant 
fever, streptococcus septicemia, purpura, typhus fever and Colorado tick 
fever. It is not within the scope of this paper to discuss the majority of the 
conditions. For the most part confusing diseases can be ruled out by careful 
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histories, examinations, and repeated observations of the infected individuals. 
Endemic typhus fever and Colorado tick fever, however, are two diseases 


worthy of discussion. 

In the eastern and southern sections of the country endemic typhus fever 
is obviously often confused with tick fever, for the reason that both diseases 
are found in the same localities. There is a striking clinical resemblance 
between the two rickettsial infections, at times making differentiation a most 
difficult procedure. Endemic typhus fever is transmitted primarily by in- 
fected rat fleas, tick fever by infected ticks. Typhus appears for the most 
part during the late summer and fall, tick fever of the eastern type during the 
summer and early fall, of the western type in the spring and early summer. 
Endemic typhus fever is found among food handlers, the infected individuals 
usually being urban residents. Tick fever occurs for the most part in those 
having rural contacts. Even though the symptomatology is quite similar in 
both diseases, the general clinical features are quite intensified in tick fever. 
The incubation period is shorter, the onset more explosive and severe. The 
temperature rises more rapidly. Although it recedes in both diseases by 
lysis, the fall is much slower in tick fever. The petechial eruption appears 
first on the body in typhus, spreading from there to the extremities. In 
tick fever the original site and manner of spread are the opposite. In tick 
fever the eruption tends to be more extensive and cyanotic, being more pro- 
fuse in distribution. The pulse tends to be higher in proportion to tem- 
perature, particularly in severe cases. Nervous and mental symptoms are 
more profound and delirium is more often encountered, coma preceding a 
fatal outcome. In tick fever convalescence is more slowly established. 

Routine laboratory procedures do not furnish much assistance in dif- 
ferentiating the two diseases, agglutination with Bacillus proteus strains 
tending to be positive at some time during the course of both. In order to 
establish absolute identification it may be necessary to study the effect of 
virus on laboratory animals. Observations of the clinical pictures obtained 
by guinea pig inoculations or typical histological alterations produced in the 
brains of laboratory animals may be necessary. Cross immunity tests are 
sometimes used. ‘Their significance depends upon the finding that animals 
which have recovered from typhus fever remain susceptible to tick fever, and 
that animals which have recovered from tick fever remain susceptible to 
typhus fever, but not to further inoculations of tick fever virus. 

Colorado tick fever, tick toxemia, mountain fever or American mountain 
tick fever has a geographic distribution similar to that of tick fever in the 
western endemic areas. It follows the bites of wood ticks. The disease is a 
brief, seasonal, nonexanthematous remittent fever, displaying a characteristic 
The onset is sudden, a 


symptomatology. There is no known mortality. 
Two febrile 


fastigium of fever being reached within the first 24 hours. 
periods usually occur, each of two to four days’ duration, with a remission 
period of several days between. There is no eruption. Associated symp- 
toms are malaise, chilly sensations, severe occipital headache, non-productive 
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conjunctivitis, glazed white coating .of the tongue, photophobia, and gen- 
eralized muscular and joint pains with severe aching in the lumbar region. 
There is no pharyngeal engorgement. Terminal necrosis and gangrene do 
not occur. The site of a tick bite may become an indolent ulceration. Aches 
and pains are usually referred to the back and loins, whereas in tick fever 
they are for the most part in the back and lower extremities. Insomnia is 
troublesome in tick fever, being either slight or transitory in Colorado tick 
fever. The pulse has a marked tendency to slowness in the latter. Con- 
stipation and urinary retention occur in both diseases. Bronchial irritation 
does not exist to the degree found in tick fever. 

The disease has been reported as a mild form of tick fever. Although 
the possibility has not been finally excluded, it does not seem likely that such 
is the case. In light of data available at the present time, it must be assumed 
that Colorado tick fever is a separate disease entity. Many of its features 
are as yet obscure and ill-defined. All attempts to reproduce infections in 
laboratory animals by blood inoculations from those ill with the disease have 
met with failure. Blood sera from infected individuals do not agglutinate 
strains of Bacillus proteus in suspension.** ® *° **: *+ 94+ $2 86) 8% 40, 42, 48 

Tick fever is a self limited disease, terminating either in recovery within 
a period of a few weeks, death during the acute phases of the illness from 
toxemia or in the later stages from complications. Seriously ill patients 
are said never to recover should complications ensue. The main ones are 
secondary infection of the spleen and bronchopneumonia, the latter being 
especially frequent in stout people and alcoholics. Phlebitis is not uncom- 
mon. Neuritis or joint pains sometimes appear. They may persist for many 
weeks following recovery from acute manifestations of the disease. Deaf- 
ness, visual disturbances, speech slurring and mental confusional states may 
be noted for various periods of time. Fortunately they are usually 
transitory. 

The ultimate prognosis in tick fever depends upon the ability of the in- 
fected individual to withstand the ravages of the disease, particularly as 
regards renal and myocardial intoxication. Omens of bad prognostic sig- 
nificance are a confluent purpuric eruption with terminal sloughing, marked 
pulse and temperature reactions, severe intoxication of the brain and central 
nervous system, or the development of complications in old and debilitated 
patients or those ill with intercurrent diseases.*® ** 

The disease could be eradicated were it possible completely to dispose of 
the tick vectors. Such an extensive undertaking is naturally impossible. In 
all localities in which the disease is found, conditions favorable to ticks exist, 
allowing hosts for both adult and immature forms to flourish in abundance. 
Vegetation and physical conditions have an indirect influence, inasmuch as 
they afford suitable surroundings for animals serving as tick hosts. Once 
ticks are established in a locality, they continue to thrive if there are horses, 
cattle, sheep or larger wild animals present, together with rodents in the same 
regions. In the western endemic areas measures have been undertaken to 
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Al- 


rid sections of conditions predisposing to perpetuation of the disease. 


though some of these have been to some extent successful, they remain for 
the most part purely experimental, the results being contradictory and 


inconclusive. 

Casual travelers may prevent exposure to infection by remaining out of 
tick infested localities. Such precautions are not at all times feasible. In- 
dividuals may wander into hazardous areas, not realizing the dangers which 
they incur, or business activities may necessitate their presence in a region in 
which tick fever is known to originate. 

Inasmuch as ticks are usually found on low grass or other vegetation not 
over 18 inches above the surface of the ground, trousers worn should be 
gathered in such a manner as to prevent them crawling up the legs. Ticks 
do not jump on those who pass their vantage points. Instead, they lie in 
wait hunting for victims, actively moving their numerous serrated legs by 
which they transfer themselves to objects which brush by. All clothing 
worn should have a minimum of openings in order to prevent ingress to the 
body surfaces. Smooth clothes prevent ticks from gaining footholds, yet 
those with a rough nap impede their progress once they have gotten on the 
body covering. While in tick infested localities it is a good plan occasion- 
ally to pass the hand over the back of the neck in order to detect the presence 
of crawling ticks. It appears that they often gain entrance to the body sur- 
faces in this vicinity. 

Clothing should be completely removed at least two or three times a day 
and the body thoroughly examined for the presence of crawling or attached 
ticks. Body folds, crevices and hairy portions must not be missed, for the 
reason that ticks often hide away in regions in which they are free from rub- 
bing and cannot easily be removed manually. Camps are to be located in 
regions in which rodents are at a minimum, preferably in locations in which 
no low grass, sagebrush or small bushes are growing. Wooded areas along 
creek banks or the vicinities of old trails and roads are best avoided as excel- 
lent tick habitats. The best camping places are considered to be those in 
which standing timber is present, with a minimum of low vegetation. Before 
retiring for the night those in the open must again carefully inspect their per- 
sons, clothing and bedding. After returning from trips the latter should 
again be thoroughly gone over, aired and removed to buildings not used for 
human habitation. When ticks have taken up their abode in any location, 
eradication is a most difficult procedure. 

Once on the surface of the body ticks do not immediately attach them- 
selves, but move slowly about for a variable length of time, during which 
they seek a suitable location. It is supposed that they are not actively infec- 
tious for a period of several hours after attachment has occurred, but little 
reliance can be placed on this contention. When found, attached ticks must 
be removed without delay. The procedure is often one requiring consider- 
able skill and perseverance. As a rule only the head of the tick is found em- 
bedded beneath the skin surface, the body remaining free and protruding at 





262 GEORGE E. BAKER 


an angle from it. The head is held firmly in place by means of mouth parts, 
so that hasty or careless plucking can serve to remove the body alone, leaving 
the remainder which serves as a source of infection. Gentle traction may be 
successful. Close inspection then reveals the tick to be intact, often with a 
small fragment of epidermis caught in the mouth parts. Should the pro- 
cedure fail, a small fragment of skin in which the tick’s head lies embedded 
can be elevated with a pair of tweezers and a wedge of tissue snipped with a 
fine pair of scissors. The maneuver insures complete removal. The re- 
sultant wound from tick extraction is to be thoroughly cauterized, using 
phenol, silver nitrate, iodine or similar agents. A light dressing can then be 
applied. When ticks are accidently crushed on removal, the discharged 
contents must be thoroughly removed from the hands by soap and water. 
They are apt to be highly infectious, being known to penetrate even un- 
abraded skin surfaces. 

Tick fever vaccine gives protection against the disease. It should be re- 
ceived by all individuals whose activities either for the purpose of business 
or pleasure take them into tick infested localities in which the infection is 
known to exist. The material is prepared by The Rocky Mountain Spotted 
Fever Laboratories of The United States Public Health Service at Hamil- 
ton, Montana. Recommended dosage for adults is two cubic centimeters, 
repeated at an interval of from seven to 10 days. If the particular locality 
is one in which serious cases of tick fever are known to originate, the second 
injection must be followed by a third, administered after the same time in- 
terval. Children receive a proportionate amount of vaccine, one cubic centi- 
meter being recommended for those 10 years of age or younger. 

The degree of protection afforded by vaccine and the duration of such 
protection varies with vaccinated individuals and the virulence of the infec- 
tion to which they are exposed. As a rule, those vaccinated in the spring of 
the year retain a considerable degree of immunity for at least the remainder 
of that year. This is usually sufficient to afford full protection against the 
relatively mild strains of the disease, but is progressively less effective as the 
virulence of the virus is increased. Nevertheless, against even the more 
severe forms of tick fever it is usually adequate markedly to ameliorate the 
usual stormy course of the infection, so as to insure ultimate recovery. 
Complete protection of occasional persons is not unlikely. 

If individuals are infected during the vaccination period, there is a 
strong possibility that the subsequent course of the disease will be favor- 
ably affected, even in cases of high severity. Vaccinated cases which de- 
velop tick fever show less intoxication, less damage to the heart and kidneys 
and a more discrete, brighter colored rash which does not tend to become 
hemorrhagic. The rash is more sparse in character; there are less mental 


depression, insomnia and milder nervous symptoms. In fact, the clinical 
picture in all respects is less alarming. Convalescence is usually more 
rapidly established and is of shorter duration. 
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In areas in which relatively mild infections prevail and the incubation 
period of tick fever is prolonged, administration of vaccine as soon after 
exposure as expedient may ameliorate impending infections. This appears 
possible, particularly in those individuals who have been vaccinated during 
preceding years. The administration of vaccine after exposure to infection 
in areas in which the disease is known to show marked severity is not recom- 
mended, unless the individuals have been vaccinated previously. Neverthe- 
less, many physicians resort to the procedure irrespective of the locality from 
which exposure occurs, seemingly with beneficial results in the majority of 
cases. 

It is probable that a certain proportion of individuals carry an indefinite 
degree of immunity over into the second year, even against highly virulent 
strains of virus. The degree of protection appears to be greater in those 
who have been vaccinated for two or more successive years. Evidence does 
not indicate that any considerable degree is carried into the third year. In 
order to afford the greatest degree of protection possible, it is recommended 
that immunization be performed each year. 

Intramuscular administration of vaccine is not known to bring about 
more than a slight constitutional reaction. However, the same precautions 
must be observed as with the injection of any biological product intended for 
an immunization procedure. Immediately there ensues a sensation of full- 
ness at the site, followed by one of smarting or stinging. Itching may oc- 
cur, exacerbated by scratching or rubbing the part. A generalized malaise 
sometimes occurs, often with a slight febrile reaction. The manifestations 
are usually transitory, subsiding before subsequent administrations of the 
material. These usually result in much milder manifestations or none at all. 
Reactions to the use of vaccine have not been so prevalent in recent years, 
particularly since the utilization of the chick tissue preparations.* * **:***® ** 


26, 38, 44 


At the present time treatment of tick fever is recognized to be purely 


symptomatic and supportive in character. There is no recognized specific. 
Even though none exists, its absence should not predispose to an attitude of 
helplessness and hopeless inactivity on the part of attending physicians. 
Carefully directed symptomatic care and supportive measures aid patients to 
eliminate toxins from their bodies, support them during the period of 
invasion and assist them in every other means possible. Vigorous yet well 
directed procedures bring about a successful outcome in many patients who 


appear essentially hopeless as regards recovery at the time first seen. 

Bed rest is enforced from the onset of the illness, in order to conserve 
Strength as much as possible. It is important that patients be kept as quiet 
as possible both mentally and physically by such measures as baths, packs and 
the use of simple sedation. If necessary, codein or morphine may be re- 
sorted to. Bath temperatures must be 70° or above, cold or tepid bathing 
often resulting in shock to seriously ill patients. 
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The gastrointestinal tract must be carefully watched. Mild enemas or 
catharsis are permissible in order to facilitate regular elimination. The 
diet should be nourishing, adequate and easily digestible. Frequent urinary 
examinations are indicated so as to detect pathological alterations at their 
onset. Fluids must be freely administered, by mouth if tolerated. If 
vomiting is severe, they may be given by other routes. Adequate amounts of 
fluids have a definite beneficial effect on the ever present trend to acidosis. 

It may be necessary to support the heart should myocardial weakening 
appear imminent. Local treatment to the skin is important. Equal parts 
of witch hazel and alcohol in water applied once or twice a day as a sponge 
often comforts and invigorates severely ill patients. It removes soreness 
from muscles and revives them. As a result, patients are less mentally 
dulled, appearing stronger for several hours following the procedure. 
Mouth hygiene is extremely important. Oral antiseptic washes serve to rid 
the region of accumulated waste products, so that the sufferers are made more 
comfortable during the serious phases of their illness. 

Convalescent sera and transfusions have been resorted to, apparently 
without beneficial effect. Autohemotherapy has been used by some physi- 
cians. Ten to 20 cubic centimeters of citrated blood are readministered 
intramuscularly, the procedure being repeated as often as necessary during the 
acute phases of the illness. Many drugs have from time to time been lauded 
as specifics in the treatment of tick fever. It is generally agreed that the 
action of the majority of them is not certain, and for that reason they have 
been discarded for the most part. As might be expected, the sulfonamide 
drugs have been tried. Definite information regarding their efficacy is 
still lacking, but from that existent it is believed they have little or no value 
in the therapeutic management of tick fever. Tick vaccine should never 
be used for the purpose of treatment. It is felt that it has no beneficial action 
when used for this purpose. In milder cases its use is too drastic to be 
justified ; in more severe ones it may prove very dangerous as regards ulti- 
mate recovery.” 5, 13, 15, 16, 18, 19, 26, 33, 38 

In foregoing paragraphs the writer has attempted to present as accurate a 
clinical picture as is possible of tick fever as we understand it at the present 
time. There are, however, additional features in respect to the condition 
which the reader may find of some interest. 

Practicing medicine in the western endemic area, in a section of Wyoming 
in which the disease appears with considerable frequency, he has had occasion 
to make an extensive study of its various aspects. Almost without exception 
the cases seen have ranged from moderately severe to severe in intensity. 
Seldom has one of mild intensity been noted. 

Intravenous administration of neosalvarsan dissolved in an aqueous solu- 
tion of metaphen has been used in the treatment of rickettsial infections. 
In endemic typhus fever their use has been reported to have met with con- 
siderable success. Inasmuch as tick fever has a striking clinical resemblance 
to endemic typhus fever, it was decided in 1934 that the two drugs should be 
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given a fair and thorough trial in order to determine whether or not they 
would prove efficacious in treatment of the disease 

That year the first and original investigations on the use of the material 
were undertaken by the late Dr. J. C. Kamp and the writer. The year 1934 
proved to be one of high seasonal incidence, a total of nine moderately severe 
cases of. tick fever being under our immediate care. All of the patients 
received neosalvarsan dissolved in metaphen solution. None of them ter- 
minated fatally. In no case had vaccine been received for the purpose of 
immunization against the disease. Owing to the favorable responses received 
it was decided that in the future the drugs would be administered as a 
routine measure in all cases of tick fever which came under our supervision. 

Since that time an average of three to four cases of the disease have 
been under care each season. During the past eight years all cases so treated 
have recovered. Observation of the individuals has shown less evidence of 
intoxication, minimal damage to the heart and kidneys, and a more discrete, 


brighter colored rash which does not tend to become hemorrhagic. The 
Less mental depression is 


rash has been more sparse in distribution. 
apparent. There have been milder nervous symptoms. In fact, the clinical 


picture has been in all respects less alarming. Convalescence has been more 
rapidly established, being of shorter duration with a minimum of complica- 
tions. As a result of thorough and conscientious clinical trial the writer 
has been convinced that the material is a definite therapeutic aid in the treat- 
ment of tick fever. 

Use of the two drugs in combination is thought in no way to exert a spe- 
cific action on the manifestations of the disease. Admittedly their approach 
is indefinite. It is felt, however, that the effect should be credited to a direct 
action of the drugs on rickettsiae in the tissues of infected individuals. It 
may be attributable to a combination of the bactericidal action of metaphen 
together with the spirocheticidal action of neosalvarsan upon a microorgan- 
ism which is bacterium-like in character, yet has staining properties similar 
at least to those displayed by spirochetes. 

In the performance of the procedure, 0.3 gram of neosalvarsan is dis- 
solved thoroughly in 10 cubic centimeters of an aqueous solution of metaphen. 
The resultant mixture is yellow and turbid, its appearance changing but little 
on standing. It is warmed and injected slowly by vein, the same precautions 
being observed as with any chemotherapeutic agent intended for intravenous 
administration. Solution is administered and blood withdrawn alternately 
into the syringe until the entire amount has been given. The procedure us- 
ually consumes a period of five to 10 minutes. No reactions, local or con- 
stitutional, either immediate or delayed, have thus far been noted. 

It has been routine for the writer to repeat the administration of the 
two drugs at three to four day intervals. Customarily three or four injec- 
tions have been sufficient to ameliorate the clinical picture so as to insure 
ultimate recovery. Continued or recurrent manifestations would apparently 


justify additional administration of neosalvarsan in metaphen solution. 
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The writer has customarily secured first morning specimens of urine for 
examination on the days the material is administered. He has not to the 
present detected grave enough indications of kidney injury to prohibit use 
of the drugs. However, a word of warning appears indicated to those who 
might contemplate their use in the treatment of tick fever. Should a case 
of the disease demonstrate severe renal injury as a result of the infection, 
careful consideration must then be given to the question as to whether or 
not their use is justified. The inherent risks associated with the use of 
drugs of considerable potency on an already damaged kidney must be 
weighed against benefits to be derived from their administration. 

It is not possible for the writer to present a detailed discussion in this 
article of the several cases of tick fever which have come under his super- 
vision. However, one such case has been selected for presentation, typical 
in the majority of its aspects of those with which he is familiar. 


CASE REPORT 


Mr. H. S., aged 35, a sheepherder, was first seen on May 17, 1936, complaining 
of generalized body aches and pains, most prevalent in the larger joints, back region 
and extremities, together with recurrent chills and a persistent, severe headache. The 
patient had felt perfectly well until five days previously, when he noticed increasing 
tiredness and fatigue. He had worked under inclement weather conditions during 
the lambing season, for long periods of time having no opportunity to change his 
clothes or bathe. There had been numerous wood ticks on his person, both crawling 
and attached, the latter being carelessly removed without further precautions. The 
same procedure had been customary for many seasons past, there being no apparent 
ill effects from the practice. The patient had never received tick fever vaccine. The 
evening before being seen he had undressed, however, and had noticed for the first time 
a spotted rash on the wrists and ankles. This, together with the general manifesta- 
tions, caused him to seek medical supervision for his illness. The patient was found 
to be quite ill, with a flushed face and injection of the eyes. The throat appeared 
reddened, and there was some cough. The temperature was 103.4° F., pulse 96, and 
respirations 28. He did not appear completely rational, a rather evident degree of 
mental confusion being present. There were no other findings save the presence of 
a petechial rose red eruption, limited to the wrists and ankles, but beginning to spread 
to the hands, lower arms, feet and lower legs. The patient complained bitterly of 
generalized muscular aches and pains, most marked in the back and lower ex- 
tremities. All in all his general condition was one indicating the necessity for im- 
mediate hospitalization. No attached or crawling ticks were detected. 

Blood count showed 4,000,000 red blood cells, 85 per cent hemoglobin, 6,300 white 
blood cells, with 67 per cent polymorphonuclears, 13 lymphocytes, 19 monocytes, 1 
basophile, 1 eosinophile. A urinalysis showed no sugar, acetone bodies, albumin or 
microscopical alterations. The blood Wassermann and Kahn reactions were negative. 

Diagnosis: Early Rocky Mountain spotted fever, moderately severe in type. 

Clinical Course: The patient was placed at absolute bed rest, with complete mental 
and physical quiet. A soft high-carbohydrate diet was administered, together with 
large quantities of well sweetened fruit juices. Medication prescribed consisted of 
quinine sulfate grains 5, acetylsalicylic acid grains 5, with codein sulfate grains 
administered at intervals of four to five hours, as necessary. The patient was ob- 
served frequently by the writer and was placed in the care of a nurse thorouglily 
familiar with the manifestations of tick fever. The morning following admission 
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to the hospital 0.3 gram of neosalvarsan was administered in 10 cubic centimeters of 
an aqueous solution of metaphen intravenously, on a fasting stomach, a preliminary 
urinalysis revealing no albumin or microscopical alterations. By May 20, three days 
after admittance to the hospital, the petechial eruption was complete over the body, 
having spread in a centripetal fashion from its original sites. A Weil-Felix ag- 
lutination test revealed four plus agglutination with proteus OX19F and 504 strains, 
in serum dilutions of 1:640 and above. An accompanying note from The Rocky 
Mountain Spotted Fever Laboratories, Hamilton, Montana, stated that the blood 
serum gave a good positive test for tick fever, the agglutination titer being very high 
for an early test, in fact higher than is usual in a considerable portion of cases. The 
temperature remained constantly in the vicinity of 102° F., pulse 100, and respirations 
24. The petechial eruption remained discrete in character, but had begun to assume 
a bluish red appearance. All care was continued and on May 22 the neosalvarsan 
in metaphen solution was repeated, and again repeated on May 24. By May 27 
the petechial eruption had begun to fade, there being a coexistent fall of temperature to 
normal by rapid lysis. The patient began to appear improved. The mentality cleared; 
body aches and pains were lessened. The neosalvarsan in metaphen solution was 
repeated on May 28. On May 31 the Weil-Felix agglutination test was repeated. 
It showed a four to a two plus agglutination with the same strains of Bacillus proteus, 
in dilution up to 1: 10240. An accompanying note stated that the blood serum gave 
a very strong positive test for tick fever, the agglutination titer being exceptionally 
high. All medication was discontinued after May 31, the patient being placed on a 
full diet and allowed up in a chair for increasing periods of time. On June 2 the 
petechial eruption had almost completely faded. He was allowed up and about, to 
be discharged from the hospital on June 3, 1936, 18 days after admission. Con- 
valescence was uneventful, there being no complications or sequelae. Recovery 
was in time complete, the patient returning to his usual occupational duties two 
months after leaving the hospital. 


SUMMARY AND CONCLUSIONS 


Rocky Mountain spotted fever is a disease of serious possibilities. It 
is rather widespread in distribution throughout the country, and has poten- 
tialities for greater dissemination. The clinical picture is fairly typical, but 


there is possibility for confusion with other diseases. Prevention of in- 
fection may be secured by simple precautions and by the use of tick fever 
vaccine. Treatment is symptomatic and supportive. Extensive clinical 
experience over a period of the past eight years with the use of neosalvarsan 
dissolved in aqueous metaphen solution, administered intravenously during 
the acute phases of moderately severe cases, has given to the writer cause to 
believe that the two drugs in combination exert a definite beneficial action on 
the course of the disease. 
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PORTAL SYSTEM THROMBOSIS OCCURRING IN 
PORTAL HYPERTENSION * 


NATHANIEL E, Retcu, M.D., Brooklyn, New York 


PorTAL thrombosis occurs with sufficient frequency in those conditions 
producing the syndrome of portal hypertension to merit greater consideration 
than the occasional mention it is accorded. Our past knowledge concerning 
this interesting condition has been altered considerably by reason of advances 
in the studies of portal hypertension and its etiological factors. Although 
portal vein thrombosis is far from common in cirrhosis of the liver, this dis- 
ease is its most frequent cause. Numerous other conditions which are to be 
discussed may produce this clinical syndrome. The first complete clinical 
description of this condition was made by Langdon-Brown' in 1901. How- 
ever, he failed to differentiate between the infective and the bland or aseptic 
types. Ten cases of aseptic thrombosis occurring in portal hypertension are 
reported below, nine verified by autopsy and one by operation. 

Incidence. The general frequency of aseptic portal thrombosis is about 
0.1 per cent of all autopsies. Weir and Beaver’ found 74 examples of 
aseptic thrombosis out of 127 cases of all types of thrombosis, and of these, 
10 were associated with splenic anemia. Pallette* found eight cases out 
of 5600 autopsies in four years at the Los Angeles County General Hospital. 
This disease was recorded in only 21 of 6050 autopsies at Johns Hopkins 
Hospital.* The largest number (seven cases or 2.6 per cent) was asso- 
ciated with cirrhosis of the liver, six with carcinoma, and two cases had 
cholangitis. Bulmer ° reported 67 deaths from gastrointestinal hemorrhage, 
nine of which were caused by atrophic cirrhosis or portal thrombosis. The 
condition is encountered more often in men than in women, corresponding 
with the greater frequency of hepatic cirrhosis among men. In Rolleston’s 
series ° of 62 cases of portal vein thrombosis, cirrhosis of the liver was 
present in 18 of the 38 males and in only four of the females. Langdon- 
Brown * found the portal vein involved in 3 per cent of the cases of atrophic 
cirrhosis. Portal vein thrombosis was associated with swollen periportal 
lymph glands (46 per cent), abscess of spleen (28 per cent), carcinoma of 
pancreas (24 per cent), and primary carcinoma of the liver (11 per cent).’ 
Among 184 cases at the Mayo Clinic there were 17 deaths, three of which 
were caused by portal thrombosis.* 

In limiting ourselves to a discussion of the causative factors of portal 
thrombosis occurring in the syndrome of portal hypertension, and for the 
sake of etiologic differentiation, the other causes not immediately or directly 
associated with this syndrome must be mentioned. These are: (1) extension 
of inflammations from neighboring structures (choledochitis, pancreatitis, 


* Received for publication June 13, 1941. 
From Kings County Hospital and the Long Island College of Medicine. 
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subphrenic abscess, hepatitis, suppurative mesenteric lymphadenitis, chronic 


peritonitis, cholelithiasis with cholangitis (13 per cent),’ inflammation, 
abscess, and infarction of the spleen, appendicitis ) ; (2) adhesions or localized 
abscess secondary to peptic ulcer; (3) primary portal vein disease ° (chronic 
phlebosclerosis— 35 per cent *® and syphilitic pylephlebitis — 10 per cent *) ; 
(4) adenoma of the liver; (5) intra-abdominal malignancy — 46 per cent ‘ 
(by direct extension or compression ) ; (6) traction or pressure on the portal 
vein (adhesions, cholelithiasis, chronic pancreatitis and carcinomata); (7) 
trauma (volvulus injury, kinking of mesentery) ; (8) infections (pneumonia, 
infective endocarditis, syphilis,"’ etc.); (9) myocardial insufficiency * * 
(slow circulation); (10) splenic anemia; (11) blood dyscrasias (poly- 
cythemia, leukemias, purpura hemorrhagica, and post-splenectomy thrombo- 
cythemia ) ; (12) chemical factors (e.g., acute alcoholism ***) ; (13) nervous 
factors (strain and fatigue ****) ; and (14) miscellaneous causes “* (heredity, 
climate, seasons, endocrines, gastrointestinal allergy, and over-distended 


stomach '°). 
CASES 


Only those cases of portal hypertension syndrome with portal venous 
system thrombosis verified by autopsy examination or operation are pre- 
sented. They occurred at the Kings County Hospital from 1934 to 1940. 
Of the 10 cases, nine were males. The ages ranged from 41 to 72, with 
an average age of 57. The duration of the immediate illness varied from 
one day to one year, half of the cases presenting complaints for less than one 
week before admission. The spleen was enlarged in all but three of the 
cases (70 per cent). The spleen could be palpated in only one patient (10 
per cent) who suffered from Banti’s syndrome. The splenic weights ranged 
from 125 to 540 grams. The liver presented cirrhotic changes of varying 
degrees in all of the cases (100 per cent). It was definitely palpable in four 
cases (40 per cent), and varied in weight from 920 to 2700 grams. It 
was definitely increased in weight in four cases (40 per cent). The ab- 
dominal fluid was bloody on two occasions (20 per cent) and purulent once 
(10 per cent). Only one case presented no evidence of ascites (10 per 
cent). Abdominal pain appeared in varying intensity and location (80 per 
cent), toxemia (60 per cent), jaundice (60 per cent), gastrointestinal 
bleeding (40 per cent), intestinal obstruction (30 per cent), constipation (30 
per cent), and diarrhea (20 per cent). 

In all cases of portal hypertension with portal system thrombosis, cir- 
thotic changes were found in the liver to varying degrees, and were usually 
advanced. Associated pathologic lesions included cholelithiasis three times 
(30 per cent), primary carcinoma of the liver twice (20 per cent), and once 
each of Banti’s syndrome (10 per cent), adenocarcinoma of tail of pancreas, 
non-specific granuloma of the gall-bladder, and heart disease. Terminal 
bronchopneumonia occurred in four cases (40 per cent). Associated venous 
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thrombosis existed in five cases (50 per cent). Pulmonary vessel occlusion 
(embolism and thrombosis) was present in two cases (20 per cent). 

These cases would seem to fall into four anatomic groups: (1) portal 
vein thrombosis in portal hypertension due to portal cirrhosis, (2) superior 
mesenteric vein thrombosis, with intestinal symptoms predominating, (3) 
involvement of the smaller radicles of the portal system (esophageal and 
gastric plexi, and splenic branches), and (4) portal system thrombosis asso- 
ciated with carcinoma. 

The following three cases represent instances of portal vein thrombosis 


in portal hypertension due to portal cirrhosis. 


CASE REPORTS 


Case 1. E. M., a 72-year-old white machinist, presented a history of progressive 
abdominal enlargement for 15 days, accompanied by right upper quadrant tearing pain. 
There were eructations and progressive weakness. Past history was non-contributory 
except for chronic alcoholism. 

Physical examination revealed the liver two fingers below the costal margin with 
tenderness in the right upper quadrant. The abdomen was distended with fluid. The 
spleen was not palpable. The clinical findings were believed to be due to arterio- 
sclerotic heart disease; although the patient was digitalized, he died two weeks after 
admission. Laboratory findings were negative except for a blood urea of 95.3 mg. 
per 100 c.c. of blood. Creatinine was 1.2 mg. 

Autopsy disclosed a circumscribed, soft, friable, greenish-brown thrombus in the 
portal vein which almost completely occluded the entire lumen. It could be traced 
into the liver substance. The liver presented a typical atrophic cirrhosis, weighing 920 
grams. There was evidence of cholelithiasis and terminal pneumonia. Ascites 
amounted to 1000 c.c. of clear yellow fluid. Except for slight coronary sclerosis and 
myocardial fibrosis, the heart was negative. 


This case is a typical instance of portal vein thrombosis occurring with the 
portal hypertension due to typical atrophic cirrhosis. Because of the asymp- 
tomatic portal cirrhosis, the cause of the acute symptoms was missed 
clinically. 


Case 2. A. M., white male, aged 63, was admitted with a complaint of increasing 
abdominal enlargement for three weeks, accompanied by nausea and vomiting after 
food. There was no hematemesis, but he complained of anorexia and chronic con- 
stipation. Loss of weight was estimated at 80 pounds in four weeks. The patient 
admitted consuming large quantities of alcohol over a period of many years, but past 
history was negative otherwise. 

Physical examination revealed a moderately icteric skin. The abdomen was 
markedly distended by ascites, and the liver edge, which was nodular, extended three 
fingers below the costal margin. 

Laboratory tests disclosed an icteric index of 120 units, and the serum bilirubin 
was 16 mg. per 100 c.c. of blood. The van den Bergh reaction was direct immediate 
positive. Six days following an abdominal paracentesis of 3800 c.c. of dark abdominal 
fluid, jaundice deepened and the patient died. 

At autopsy, the liver, which weighed 2700 grams, was typical of portal cirrhosis, 
and the hepatic ducts were dilated by a light cloudy liquid. The gall-bladder was 
markedly enlarged to the size of a small grapefruit, with an irregular gray nodular 
lining, and showed evidence microscopically of an extensive non-specific granuloma. 
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In addition to the portal cirrhosis, there was evidence microscopically of obstructive 
biliary cirrhosis. Marked ascites was present. The portal vein was opened, and at 
its junction with the liver a few small yellowish projections due to pressure from 
without were seen. A nodular mass was noted in one of the large branches. Sections 
were not made, but it is possible that this was a phlebosclerotic patch with a healed 
superimposed thrombus. In addition, there were ruptured esophageal varices. There 
was no*evidence of malignancy microscopically. 


This case is another typical portal cirrhosis producing definite evidences of 
portal hypertension. It is highly doubtful whether the non-specific granu- 
loma played any role in the thrombus formation. The yellow projections 
may very well have been phlebosclerotic changes. Welch ‘*** has pointed 


out the importance of calcification in portal thrombosis 


Case 3. J. L., a Chinese male aged 65, complained of pain in the right upper 
abdomen of one day’s duration. Language difficulty precluded a complete history, but 
it was ascertainable that he had had a cholecystectomy two months previously and that 
there had been a “water” discharge from the wound ever since. 

Physical examination revealed a biliary fistula with resistance to palpation at the 
operative site, but no masses. The stools were very light brown and were negative 
for occult blood. The icteric index was 12.5 units. The van den Bergh reaction was 
direct delayed faint trace. Urine disclosed many clumps of pus cells and occasional 
olive casts. The white blood cell count was 14,250, with 71 per cent polymorpho- 
nuclears, 18 per cent small lymphocytes and six transitionals. Clotting time was seven 
minutes ; bleeding time three minutes, 45 seconds. Temperature was normal through- 
out his stay. Beck’s paste was introduced into the biliary fistula which roentgen-rays 
demonstrated in the fistulous tract, cystic, hepatic and common ducts. Drainage from 
the sinus became blocked. The patient got rapidly worse despite supportive measures, 
dying one month after admission. 

Autopsy revealed no free abdominal fluid. The liver presented portal cirrhosis 
with superimposed chronic hepatitis and focal abscesses. It weighed 1000 grams. The 
fistulous tract was filled with Beck's paste. At the ampulla was a large stone, about 
one-half inch in diameter, which occluded the common duct completely and dilated the 
entire biliary tract. In the superior mesenteric vein was a completely occlusive fresh 
thrombus producing gangrene of the distal portion of the ileum. The superior mesen- 
teric artery was patent throughout. 


In addition to cirrhosis, this patient had an obstructive process in his 
biliary tract which precipitated the superimposed hepatitis and focal necrosis 
of the liver. This infection may have been an added factor which resulted 
in the thrombosis of the mesenteric vein. Liver infection may cause infec- 
tion of the portal vein either directly or indirectly by infecting the bile ducts 
first, the process extending into the intrahepatic radicles of the portal vein. 

Three cases of superior mesenteric vein thrombosis with intestinal symp- 
toms predominating are presented, one of which recovered. 

Case 4. J. M., white male of Irish descent, aged 55, was treated for decompen- 
sated arteriosclerotic heart disease six months prior to his present admission. He had 
been taking digitalis and was well until the ankles began to swell. Other complaints 
were fatigue, dyspnea and orthopnea. He was referred to the hospital because of liver 
enlargement. His complaints included right loin pain with small urinary output and 
progressive abdominal enlargement which had been present for one week. He ad- 
mitted consuming large amounts of beer throughout his life. 
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The positive physical findings were bilateral basal rales, blood pressure 150 mm. 
Hg systolic and 86 mm. diastolic, cardiac apex at the midclavicular line with regular 
rhythm and occasional premature contractions. The sounds were of poor quality and 
there was a systolic blow over the aortic area. Because of the ascites no abdominal 
masses were palpable. There was bilateral pleural effusion, and sacral and leg edema. 
The clinical diagnosis was decompensated arteriosclerotic heart disease, and cirrhosis 
of the liver. ° 

Laboratory findings were non-contributory. Three days following a slow para- 
centesis of 7900 c.c. clear straw-colored fluid, the patient complained of weakness and 
suddenly died. 

Autopsy revealed the presence of an acute generalized suppurative peritonitis with 
a thin fibrino-purulent exudate present over all the abdominal surfaces. A postmortem 
culture disclosed streptococci and staphylococci. The liver weighed 1400 grams and 
showed evidences of an advanced portal cirrhosis. The spleen weighed 240 grams. 
The gall-bladder contained numerous irregular greenish-black stones measuring 1 mm. 
in diameter. A few were found in the cystic duct but the other ducts were unob- 
structed. The superior mesenteric vein at its junction with the splenic vein revealed 
an adherent grayish-white and red thrombus attached to the interior of the wall. A 
similar thrombus was present for one inch at the origin of the portal vein. These 
thrombi did not completely occlude the vessels and showed areas of necrosis with de- 
generating polymorphonuclear leukocytes and debris, vacuolization of the media, and 
adventitial round cell collections. The lower esophagus showed the presence of large 
tortuous varicosities in which small thrombi were seen microscopically. In addition, 
the clinical diagnosis of arteriosclerotic heart disease was corroborated. 


Besides the definite evidences of portal hypertension due to atrophic cir- 
rhosis of the liver (esophageal varices, ascites, splenomegaly) as the cause 
for the portal system thromboses, two other factors must be considered. 
The arteriosclerotic and hypertensive heart disease produced an element of 
slowing of the circulation with a passive hyperemia of the liver and splanch- 
nic area. Infarction of the small intestine occurred secondarily to a throm- 
bosis and is significant as the cause of death. 


Case 5. J. D., white mechanic, aged 42, was admitted with complaints of lower 
abdominal soreness for five days and vomiting four times the day before admission. 
There was no nausea, abdominal distention, bowel irregularities, or anorexia. Past 
history was non-contributory. 

Physical examination revealed only slight tenderness in both lower quadrants with 
rebound tenderness in the lower right quadrant on deep pressure. The abdomen was 
markedly tympanitic. Sigmoidoscopy presented a reddened mucosa four inches above 
the sphincter. A flat plate disclosed increased abdominal density compatible with ef- 
fusion and moderate distention of the proximal half of the colon. The white blood cell 
count, differential, and urinalysis were all negative despite a low grade fever ranging 
up to 101° F. The patient left the hospital against advice following moderate im- 
provement with high colonic irrigations, but was readmitted in three days with cramp- 
like lower abdominal discomfort. His last bowel movement was the day before ad- 
mission. On examination his abdomen was greatly distended, tense, with tenderness in 
both lower quadrants. There was a suggestion of fluid wave. The following day he 
presented hyperperistalsis in the left lower quadrant, and bright blood appeared in the 
stool. 

A flat abdominal plate corroborated the existence of an abdominal effusion with a 
moderate amount of gas in the large and small bowel, but showed no evidence of ob- 
struction. The white blood cell count was 12,000 with 90 per cent polymorphonuclear 
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leukocytes. The surgical service believed that the condition was intestinal obstruction 
due to sigmoid malignancy or abscess secondary to a sigmoid diverticulum but post- 
poned immediate operation in view of the very poor condition. A transfusion of 550 
cc. blood was given and two high colonic irrigations of 10 gallons each were ad- 
ministered. There was a marked return of stool and flatus. However, the patient 


failed to improve and died 18 days after the onset of the illness, with no attempt at 


operation. 

Autopsy revealed the presence of five liters of clear 
At the junction of the jejunum and ilium were 10 inches of infarcted bowel. 
superior mesenteric vein (figure 1) just behind the pancreas, was a completely occlu- 


straw-colored ascitic fluid. 
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Fic. t (a). Atrophic cirrhosis of liver with typical th rombosis of the superior mesen- 
5 


teric vein and intestinal gangrene occurring in Case 5. 
sive fresh red thrombus. Some of the veins in the adjacent areas of small intestine 
were also thrombosed, although these regions were not infarcted. The iliac veins and 
the small veins of the mesentery showed the presence of organizing thrombi. The 
arteries were negative. The liver presented marked portal cirrhosis. It weighed 1310 
grams, the spleen 450 grams. There was no evidence of a collateral circulation, al- 
though other evidences of portal hypertension were present (splenomegaly and ascites ). 
There was a terminal bilateral bronchopneumonia. 


This case was typical of portal system (superior mesenteric vein) throm- 
bosis secondary to the portal hypertension induced by a marked portal cir- 
thosis. 
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Fic. 1 (b) (Above). Section illustrating the organizing thrombus with thickening and 
sclerosis of the wall (X 11). (Below) Higher magnification ( 150) of square at attach- 
ment of clot demonstrating A thrombus and B changes of vein wall. 
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Case 6. M. W., white male, aged 41, complained of cramping abdominal pain 
immediately after eating. He could avoid the cramps by eating only tea and crackers. 
Eight years previously he had been treated for peptic ulcer which responded well to 
medication. The stools were never black or gray. He seldom vomited or complained 
of nausea. 

Physical examination was essentially negative except for marked enlargement of 
the spleen which extended four fingers below the costal margin and was smooth and 
hard. The liver extended three fingers below the costal margin. The red blood cell 
count was 3,800,000 with 70 per cent hemoglobin. The white cell count was 5,150. 


Urinalysis, Wassermann reaction, blood urea (22 mg.), creatinine (1.18 mg.) and 
sugar (84 mg.) were negative. An exploratory operation was performed and the 
spleen was found to be five times its normal size. There was thrombosis of the su- 


perior mesenteric vein and the veins along the greater and lesser curvatures of the 
stomach. There was some free fluid in the abdomen and the liver was fibrotic. No 
other masses were found. An operative diagnosis of Banti’s disease was made. The 
patient developed an acute bronchopneumonia postoperatively. Clear ascitic fluid was 
forced through the wound by the excessive coughing. Following a stormy course the 
patient improved and was discharged five weeks later. He was readmitted two months 
later with epigastric pain, nausea and vomiting lasting three days following an intense 
family quarrel. Physical examination was unchanged. No abdominal fluid was pres- 
ent. An incisional hernia was present. Bowel movements were normal, but he com- 
plained of vomiting after meals. Active intestinal peristalsis was visible. There 
were large superficial veins over the chest and abdomen. A diagnosis of portal ob- 
struction due to advanced Banti’s syndrome was made. Laboratory findings revealed 
a red cell count of 3,600,000 with 70 per cent hemoglobin. The white cell count was 
9,200 with 78 per cent polymorphonuclears. Urinalysis, blood chemistry and Wasser- 
mann reaction were again negative. Roentgen-rays were non-contributory. A diag- 
nosis of intestinal obstruction was made and operation performed. In view of his 
poor condition splenectomy was impossible, but a loop of bowel caught in the adhesions 
was freed and enterostomy performed. Two transfusions of 500 c.c. blood each were 
given. Three days following operation he developed a sharp pain in the right axilla 
on breathing or coughing, which was thought to be due to a pulmonary infarction. 
However, this was not corroborated by roentgen-ray. A diagnosis of effusion was 
made, and 600 c.c. of clear fluid were removed the following day. The next day the 
patient became very weak and cyanotic and died. Autopsy was refused. 


This case presents portal hypertension (splenomegaly, hepatic cirrhosis, 
ascites, enlarged superficial and deep veins) secondary to an advanced 
Banti’s syndrome. The patient recovered from the thrombosis of the su- 
perior mesenteric vein and gastric veins probably by recanalization. The 
second attack of abdominal distress was precipitated by an intense family 
quarrel and emphasizes the influence of emotional excitement.** *° 

The following case showed involvement of the small radicles of the 
portal system (esophageal, gastric, and splenic branches). 

Case 7. E. H., a white female, aged 62, complained of back pain, dyspnea and 
edema for one year, and anorexia for two months. There was a weight loss of nine 
pounds in two months. Past history was non-contributory except for a panhyster- 
ectomy and appendectomy 30 years previously. 

Examination revealed essentially negative findings except for a markedly dis- 
tended abdomen with dilatation of the veins on the abdominal wall and marked edema 
ol the legs. No abdominal organs were palpable. Because of intolerance to mercu- 
purin, paracentesis was performed and yielded four gallons of clear yellow fluid. An- 
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other tap done two weeks later removed two gallons. Despite clysis and supportive 
measures, the patient’s abdominal pain was unrelieved and she got rapidly worse, dying 
six weeks after admission. Blood urea was 26 mg., creatinine 1.2 mg., sugar 88 mg. 
per 100 c.c. The abdominal fluid contained 374.4 mg. protein per 100 c.c. and was 
negative for malignant cells. The clinical diagnosis was malignancy of the gastro- 
intestinal tract with metastases. 

Autopsy revealed five liters of thin clear reddish abdominal fluid. The liver 
weighed 1300 grams and showed typical portal cirrhosis. The gall-bladder contained 
half a dozen small faceted black mixed stones averaging 0.25 cm. in diameter. The 
spleen weighed 125 grams and was essentially negative. The veins in the lower half 
of the esophagus were quite prominent and microscopically exhibited thrombosis with 
superficial mucosal ylcerations (figure 2). The portal and splenic veins and that por- 


Fic. 2. Thrombosis of varicose veins of the esophagus at A with superficial ulceration 
of mucosa and arrow demonstrating point of rupture of vein with resultant hemorrhage 
Case 7. Another thrombosed vessel appears at B ( X 17). 


tion of the inferior vena cava passing through the liver presented a markedly irregular 
and thickened intima of a phlebosclerotic nature. There was a chronic cholecystitis 
and chronic interstitial pancreatitis. The stomach contained a small amount of black 
fluid. The immediate cause of death was hypostatic pneumonia. 


This case is of interest because it presents the unusual phenomenon of 
thrombus formation in the distant radicals of the portal system in a typical 
case of portal hypertension (figure 3).%° The resulting thromboses in the 
esophageal plexus gave rise to esophageal ulcerations. In addition, that por- 
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tion of the inferior vena cava passing through the liver, and the portal and 


splenic veins presented a markedly irregular and thickened intima. It 1s 
readily conceivable that these were fertile sites for the development of throm- 
bosis had not the hypostatic pneumonia caused death in the interim. An- 
other of our patients (Case 4) presented mesenteric and portal thromboses 


INF. THYROID V. 


HEMIAZYGOS V. 


Su. and INF. 
MESENTERIC VEINS 


Fic. 3. Portal circulation. Note that the upper third of the stomach and the esophagus 
PI 


have been exposed by removal of the anterior wall to show the formation of varices in the 
esophagus and cardia.!9 


with the presence of early thrombi in large tortuous esophageal varices. 
Still another showed marked thrombotic involvement of the gastric plexus 
(Case 6). 

The following three cases presented thrombosis of the portal system as- 
sociated with carcinoma. 

Case 8. L. C., white tile-setter, aged 46, complained of sudden painless jaundice 
ot three to four days’ duration. A very bad cold preceded the onset. His stools had 
become light and the urine dark. No history of alcoholism or other illness could be 
obtained. 

Physical examination revealed a moderately jaundiced male without other posi- 
tive findings. A clinical diagnosis of catarrhal jaundice was made but the patient 
became rapidly worse and died after 10 days. 

Laboratory examination showed the presence of both urinary bile and urobilino- 
gen. Mucus and blood were found in the stool, but no bile. The icteric index in- 
creased from 50 units to 80 units. Total serum protein was 6.3 mg. per 100 c.c. blood, 
albumin 3.3, globulin 3.0, with a ratio of 1.1. 
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TABLE II 


Symptoms and Findings 


— — =x —————— 


Gastroint. 
Bleeding 


Abdominal Intestinal Diarrhea Consti- Toxemia | Jaundice 
Pain Obstruction pation : ~ i zs 


| 
4 plus 0 0 0 2 plus 1 plus | ° 





R.U.Q. 


0 s 2 plus 3 plus 4 plus 
esoph., gast., 
and intest. 
4 plus s 2plus | 4plus_ | 0 
R.U.Q. | obstructive | 














2 plus 1 plus 0 
0 | 4 plus 


4 plus 
rectal 


lower abd. 





3 plus 0 


epigastric 
4 plus 
esoph. 


4plus | 
abd. and | 
back 
| 








A. 1 plus 4 plus 1 plus 


right flank | 
A.M. 0 | s| o | 0 


| | | 
A.H.| 4plus | 1 plus | 1 plus 
stomach | 


At autopsy, the portal vein was moderately distended and when opened, a thick 
soft friable mass of yellow tissue escaped under pressure and filled the lumen from 
the porta to the level of the cystic duct. Below this level, the lumen was partially 
filled with a moderately friable dark grayish-red blood clot which clung tenaciously to 
the wall and extended a short distance into the splenic veins. The thin fibrous ad- 
ventitia and the media showed many large congested blood vessels with mild perivascu- 
lar infiltration. The thickened intima, composed of fibroblasts and capillaries, merged 
with the peripheral organizing zone of the large thrombus that occluded the lumen. 
The thrombus consisted of irregularly anastomosing cords of necrotic platelets and 
leukocytic material. Among these were found red cells suspended in fibrin. In the 
folds of the fibrin were tiny nests of adenocarcinomatous cell metastases. The 
peritoneal cavity contained a red watery fluid in the lesser and greater omental cavi- 
ties. Neither fibrin nor clot was encountered in the thin fluid. The liver weighed 
2400 gm. and was typical of atrophic cirrhosis but also presented primary adeno- 
carcinoma of the right lobe with extensive pulmonary metastases. The spleen was 


enlarged, weighing 450 gm. 


In addition to the typical atrophic cirrhosis, the primary adenocarcinoma 
of the liver also played an important role in the production of the portal sys- 
tem thrombosis. It is possible that the yellow tissue extending from the 
porta of the liver to the cystic duct was of a carcinomatous nature. Subse- 
quently, the remainder of the lumen became filled with dark grayish-red 
blood clot which then extended a short distance into the splenic veins. Ac- 
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cording to Rolleston and McNee,” intra-abdominal malignancy in general is 
second to cirrhosis of the liver in the production of portal thrombosis. In 
the case of a hepatic carcinoma, the portal vein ordinarily becomes invaded 
by direct extension of malignant tissue, although pressure and injury to the 
vein wall may play additional roles. Langdon-Brown’® states that of 41 
collected cases of portal vein thrombosis, malignant disease alone was pres- 
ent in seven cases (15 per cent), yet in only two of these did the obstruction 
which led to the thrombosis appear to be intrahepatic. He is of the opinion 
that malignant disease of the liver favors the occurrence of thrombosis by 
the portal stagnation it produces. 


Case 9. A. M., white male, aged 65, complained of weight loss of 50 pounds in 
nine months. Occasional vomiting occurred immediately following ingestion of meat, 
but after no other foods. There was marked anorexia. Sometimes for a few days 
he had two to three watery stools daily. There was no history of previous illnesses. 

Physical examination revealed a patient with evidence of recent weight loss but 
in no acute distress. There were no masses or any positive physical findings. A 
diagnosis of possible gastric neoplasm was considered. Laboratory tests, including 
gastric analysis, were negative, except that the blood sugar was 177 mg. and the 
urine showed one plus sugar on two occasions with no ketone bodies and the blood 
urea was 75 mg. per 100 c.c. The patient died two days after admission. 

Postmortem examination revealed an adenocarcinoma of the tail of the pancreas, 
weighing 1250 grams, with metastases to liver, gall-bladder, left adrenal, spleen, 
portal and periaortic glands, diaphragm, lungs, omentum, and mesentery (figure 4). 
There was also extensive portal cirrhosis. The portal vein was occluded at its entry 
into the liver by a fresh thrombus. In addition, the splenic and pancreatic veins were 
similarly involved, as were the pulmonary and splenic arteries. There were 1000 c.c. 
of hemorrhagic ascitic fluid. The adenocarcinoma of the tail of the pancreas un- 
doubtedly played a role. 


According to Webster * and others,’ *" ** obstruction of the portal vein 
flow occurs as a result of the mechanical pressure of pancreatic carcinoma. 
Occasionally, injury to the vessel wall and direct extension are also noted. 
This case is also interesting because of the involvement of the tail without 
jaundice, whereas all other references are made to carcinomatous involve- 
ment of the head or body. Langdon-Brown' reports three cases of carci- 
noma of the head of the pancreas which pressed upon, narrowed and 
wrinkled the portal vein in its course. 

Case 10. A. H., a white male, aged 57, was admitted complaining of pain in the 
stomach of eight weeks’ duration. It was constant, knifelike, and prevented sleep. 
His appetite was poor and he was constipated, with occasional nausea but no vomiting 
or tarry stools. His past history revealed that he had been taking digitalis because 
of swollen ankles. The right foot had been amputated one year earlier because of 
severe trauma with resulting gangrene. 

Physical examination revealed a thin emaciated male with normal temperature, 
pulse and respirations. There was slight icterus of the skin. The heart showed a 
slight apical systolic murmur but no enlargement. The liver was felt two fingers be- 
low the costal margin and was hard and nodular. There was moderate ascites and 
pitting edema of the legs. Paracentesis yielded 3000 c.c. of clear yellow fluid with a 
specific gravity of 1.010, and 4 plus albumin. Urine was negative. The patient died 
two days after admission. 
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Fic. 4 (Above). Adenocarcinoma of the tail of the pancreas weighing 1250 grams 
with extensive metastases in Case 9. The malignancy was soft and beefy red whereas the 
pancreas was firm and gray. In addition, there was portal vein thrombosis, pulmonary artery 
thrombosis and splenic infarction. (Below. Section illustrating A thrombus, B thickened 
portal vein wall, and C metastatic invasion of vein ( X 60). 


Autopsy revealed portal cirrhosis of the liver; primary carcinoma of the bile 
duct-cell type, with metastases to the lungs, diaphragm, and regional lymph nodes; 
complete thrombosis of the portal, mesenteric and splenic veins; large varices of the 
stomach fundus with thrombi; marked congestion of the spleen; and leiomyoma of the 
esophagus. There were two liters of clear ascitic fluid. The liver weighed 2600 gm., 
the spleen 540 gm. The heart weighed 320 gm. and was entirely negative. There 
was a thrombotic occlusion one centimeter long in the left common carotid artery. 


The evidence of portal hypertension in this case is conclusive (marked 
splenomegaly, clear ascites, gastric varices, portal cirrhosis). How much 
pressure the carcinoma caused is, of course, difficult to ascertain. The 
thrombi and vessels failed to show metastatic foci. It is worthy of note that 
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gastrointestinal symptoms predominate when the mesenteric or gastric veins 
are thrombosed (also case 6). 


ETIOLOGY 


Many factors of varying importance are at work in the production of 
aseptic thrombosis of the portai system in portal hypertension. 

A. Blood Flow Changes. Perhaps the most important of these factors 
accounting for the high incidence of thrombosis in portal hypertension are 
blood flow changes occurring as a result of the intrahepatic venous obstruc- 
tion. Ordinarily, pressure in the portal vein is 5 mm. of mercury, and that 
in the hepatic vein is from 0 to —0.8 mm. mercury.” This difference in 
pressures is one of the factors which allows the intrahepatic flow to be com- 
pleted in eight seconds. Thompson and his co-workers “ were able to 
measure the tension within the splenic vein at the time of splenectomy in 
Banti’s syndrome and found it to range from 250 to 500 mm. of saline. 
Five cases were due to atrophic cirrhosis whereas the remaining three were 
due to cirrhosis caused by chronic schistosomiasis. ‘The antecubital pressure 
taken simultaneously ranged from 120 to 140 mm. In one of our own 
cases (J. A.) of Banti’s disease (not reported here because of the absence 
of thrombosis) a venous pressure manometer attached to the splenic vein 
at the time of splenectomy showed a pressure of 260 mm. of water com- 
pared to an arm venous pressure of only 150 mm. Claude Bernard showed 
originally that the ligation of the portal vein does not deprive the liver of its 
blood supply, since a backflow from the hepatic veins occurs. Thus, ob- 
struction of short duration will not cause continued splenic enlargement. 
Warthin was unable to cause permanent splenomegaly by tying the splenic 
vein. In addition, the distensibility of the spleen and intestines, as well as 
the portorenal anastomoses, helps to maintain normal portal tension. When 
the blood passage becomes obstructed through the liver, the resulting ana- 
stomoses (figure 3) bring about a number of unexpected changes identifiable 
under the syndrome of portal hypertension.*” These give rise to dilatation 
of two large anastomoses, the deep visceral and superficial parietal plexi."®’ * 
Histologically, the most important changes present are the intrahepatic 


venous lesions to be described shortly. These result in intrahepatic strangu- 
lation of the branches with slowed blood flow. The spleen undergoes a con- 


gestive hypertrophy with secondary inflammation and _ sclerosis.“ The 
pancreatic changes are variable, being either atrophic or hypertrophic. The 
gastrointestinal tract presents hemorrhages and disturbances in food and 
water absorption. Vascularized peritoneal adhesions and portorenal ana- 
stomotic changes complete the picture. It is well to remember that in cir- 
thosis the collateral circulation tends to be established in a direction away 
from the damaged liver into the peripheral circulation. In portal vein 
thrombosis the collateral circulation is around the occluded portion of the 
vein toward the still functioning liver. 
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B. Changes in the Veins. The result of portal hypertension is a passive 
dilatation of the entire system, slowed circulation and increased pressure in 
the portal radicles which eventually cause a compensatory hypertrophy of 
the muscular coat of the vein,” with endophlebitis and periphlebitis fre- 
quently adding to the circulatory difficulties. This process may occur down 
to the sinallest portal vein branches in advanced cases. Li ** summarized 
the changes in the portal system in portal hypertension as follows: (1) mus- 
cular hypertrophy of the media, and (2) intimal thickening with development 
of the longitudinal muscle beneath it. Actually, calcareous plaques may 
project into the lumen with subsequent thrombosis (Case 2). Primary portal 
phlebosclerosis as recently reported by us,** must be differentiated. It pro- 
duces portal hypertension by virtue of its sclerosis and narrowing of the por- 
tal system but occurs in young persons with leukopenia and without ascites 
or anemia. Phlebosclerosis occurred in 35 per cent of Borrmann’s cases *° of 
portal vein thrombosis. Webster * believes that it is always accompanied by 
sclerotic changes in the walls of the portal vein and its branches. Indeed, the 
walls may become completely ossified, forming a sheath.*° The roots of the 
portal vein, especially in the lower third of the esophagus, will show large 
varicosities and microscopic changes very well.’”** Aside from the possi- 
bility of hemorrhage, thrombus formation on the wall of such damaged veins 
is quite possible, especially in view of the slowed blood flow and other factors 
to be mentioned. A discussion of the venous changes would be incomplete 
without mentioning the possibility of a secondary adhesive pylephlebitis “ 
due to an extension from cholelithiasis with cholangitis, hepatitis, chole- 
dochitis, infarction and inflammation of the spleen, and pancreatitis—all of 
which veins drain into the portal system and frequently complicate ordinary 
cirrhosis of the liver. In addition, they may be caused by subphrenic abscess 
and suppurating mesenteric lymphadenitis. However, recent experiments by 
Tannenberg ** tend to prove the relative unimportance of normal venous 
endothelium and its reactivity in the pathogenesis of thrombosis. This is a 
reversal of the formerly accepted views of Klemensiewicz* and his col- 
laborators that a jelly-like membrane of homogeneous fibrin at the wall of a 
blood vessel is the primary and decisive factor in the development of a 
thrombus. Rousselot ** emphasized the dilatation and tortuosity of the 
veins in the splenic pedicle and found them from two to four times the nor- 
mal diameter in congestive splenomegaly. In half there was evidence of 
obstruction at the time of operation. 

C. Gastrointestinal Changes Favoring Thrombosis. The catarrhal gas- 
troenteritis which liver cirrhosis produces favors bacterial invasion of the 
portal vein branches. The occurrence was 3.3 per cent in the L. Brown™ 
series, whereas it was 9 per cent in the Lissauer’ statistics. Webster’ 
found the percentage in liver cirrhosis to be 2.6. It has been demonstrated 
by Green *® that an unhealthy state of the gastrointestinal tract (e.g., ap- 
pendectomies or gastrointestinal allergies) was actually able to produce 
mesenteric thrombosis in young people whose vessels were free from arterio- 
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sclerosis or other disease. According to this author, it is also probable that 
the mucosa of the intestinal tract, under pathologic conditions such as occur 
in liver cirrhosis, is impaired in the production of antithrombin, which ac- 
cording to all available knowledge is derived from tissues of endodermal 
origin (liver, menstruating uterus, salivary glands, and peptone from the 
stomach glands acting on protein). This may conceivably exert an addi- 
tional influence on the formation of thrombosis. 

D. Syphilitic Vascular Changes and Tuberculosis. Syphilis has been 
established by Simmonds," although originally mentioned by others,**** as 
an etiological factor by causing degeneration and exudation in the media and 
Thrombosis is found in 


other coats of the veins with fibrosis of the liver 
In 10 per cent of 


both the hereditary and acquired forms of the disease. 
Lissauer’s cases* a syphilitic pylephlebitis produced liver syphilis with 
thrombosis. Syphilis was originally claimed by Warthin *‘ to be the most 
common cause for thrombosis. Tuberculosis, whether peritoneal or hepatic, 
is also found in association with portal hypertension and may produce cir- 
thosis. In fact, about 20 per cent of cirrhotic cases develop tuberculosis 
terminally. Cancer of the liver may also manifest symptoms of portal 
hypertension. 

E. Postoperative Thrombocythemia. Splenomegaly is frequently so 
marked in cirrhosis of the liver as to warrant splenectomy. When splenec- 
tomy is not done, intestinal infarction is common. The removed spleens in 
the Weir and Beaver * series weighed from 800 to 1600 gm. When splenec- 
tomy was performed, thrombosis was found in the portal and splenic veins 
as a terminal event and had little to do with the course of the primary dis- 
ease. It has been described in the mesenteric vein following splenectomy as 
long ago as 1895.** It is directly attributable to the marked rise in platelets 
following splenectomy. Extensive thrombosis is likely to occur in cases with 
normal or very slightly subnormal platelet count before operation.*” Fol- 
lowing splenectomy the count may be elevated and remain at 1,000,000 per 
cu.mm.*"*' The fibrin may be increased following operation, the average 
being 41 per cent. In most cases, however, a fresh thrombosis formed 
during the postoperative period is found superimposed on a chronic process. 
Essential thrombophilia may produce sudden occlusion similarly. 

F. Pressure of Ascitic Fluid. The massive abdominal effusion of portal 
hypertension may aid in pressing on and obstructing blood flow in the portal 


system. 
G. Traction of adhesions about the portal system or from chronic peri- 
tonitis may also cause slow occlusion. Numerous cases are reported *** in 


which trauma from blows to the abdomen has produced thrombosis of the 
portal system. Trauma may also be produced by volvulus and kinking of 
the mesentery. 

H. Increased viscosity of blood occurs due to the dehydrating measures 
employed in liver cirrhosis, loss of fluids in edema and ascites, hemorrhage, 
and the increased platelets and fibrinogen following any operation. In addi- 
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tion, there is an initial drop in pressure which aids in clot formation. Re- 
sponse to physiological emergencies may cause variations of 10 per cent or 
more in the specific gravity of blood. Thus, in excitement, a long recognized 
factor,** the spleen contracts and a large number of red cells is poured into 
the blood ** (Case 6). This can be repeated experimentally by injections 
of adrenalin which, by partially diminishing the size of the spleen, reduces 
the clotting time of blood to half. The trauma of splenectomy or other 
operation may also result in loss of fluids and a diminished blood volume. 
In addition, vomiting, diarrhea, diuresis and acidosis all tend to elevate the 
serum protein concentration. The fact that thrombosis may occur in dif- 
ferent blood systems of the body (e.g., pulmonary artery and portal vein of 
Case 9) speaks strongly for an influence of this factor. _Hypochloremia may 
be associated in some way with intravascular clotting. Death may be pro- 
duced from thrombosis due to polycythemia rubra vera.** A more detailed 
consideration of the influence of various blood factors is to appear shortly.“ 

I. Introduction of intravenous tissue extracts has been shown experi- 
mentally and clinically to cause portal thrombosis. As far back as 1901 it 
was shown that the injection of nucleoproteids induced portal vein throm- 
bosis, and if the animals survived the liver infarctions, early cirrhotic 
changes occurred.’ Liver extracts and other opotherapies employed in the 
treatment of cirrhosis might possibly produce this condition.** It is known 
that rapid injection of a tissue extract (particularly lung, thymus or lymph 
glands) supplies thrombokinase and results in the gradual deposition of 
fibrin upon the vascular walls.*™ However, many aspects of this pheno- 
menon await elucidation. 

J. Chemical and toxic factors, although unproved, may be added to the 
other causes since it is well to remember that only portal blood contains the 
undetoxified products of the digestive tract. Pallette* and Warren and 
Eberhard ** report six cases of venous mesenteric thrombosis following 
acute alcoholic intoxication. Arsenicals and other hepatic poisons also find 
their way to the liver through the vulnerable portal system. According to 
Best and Taylor,** injuries by chemical, mechanical or infective agencies 
cause the liberation of thrombokinase from the injured vascular wall. 

K. Other Diseases Producing Portal Hypertension. Besides the cases 
of portal cirrhosis and splenic or portal thrombosis, we must consider also 
the unclassified hepatic cirrhosis,’® schistosomiasis,'" **: ** splenic anemia and 
Banti’s syndrome, and primary disease of the portal vein * ** °° ** (primary 
portal phlebosclerosis **). 


(a) Schistosoma mansoni (Africa, West Indies) is the species of blood- 
fluke (trematode) responsible for intestinal bilharziasis. The ova accumu- 
late in the walls of the large bowel and liver giving rise to hepatic cirrhosis at 
times from the formation of pseudotubercles about the ova deposited in the 
liver. Splenomegaly is probably secondary to the cirrhosis. Schistosoma 
japonicum (China, Japan, Philippines) inhabits the veins or arteries of the 
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intestines and other organs giving rise to liver cirrhosis, progressive anemia, 
splenomegaly, ascites, and dysentery. Bilharzia hematobia (blood fluke) 
infects about one-fourth the Egyptian population and the parasite may be 
found in the portal vein, the splenic and mesenteric veins, and the blood 
vessels of the bladder and rectum. 

(b) In splenic anemia and Banti’s syndrome, although the etiology still 
remains essentially obscure, there is a progressive sclerosis of the splenic and 
portal veins.**'** In 66 per cent of the cases in the Evans *’ series of Banti’s 
syndrome, portal and splenic vein thrombosis occurred secondary to cir- 
thotic liver changes. This may give rise to splenomegaly. In the remaining 
34 per cent, thrombosis occurring in the absence of cirrhosis appeared to be 
the cause of Banti’s syndrome. A toxic factor, which may be causative, 
either originates in the spleen or first affects it, and is then poured into the 
liver to produce the cirrhotic and fatty changes as well as the focal and central 
necrosis. Even the walls of the splenic venules are thickened, but they 
do not become dilated as in passive congestion of the spleen. 


(c) Finally, hemangioma as a primary disease must be considered. The 
duration of this condition varies from two months to 27 years.*” °° The 


spongy, vascular tissue changes may be found in the hepatoduodenal ligament 
as well as the vasa vasorum of the portal vein. In reviewing the literature 


on cavernomatous transformation of the portal vein, Klemperer *’ adds a 
case to nine others collected from the literature in which this condition pro- 
duced symptoms of portal hypertension. They could be classified into three 


groups representing: (1) the end result of portal thrombosis, (2) 


formations, and (3) tumor (angioma) of the vein. However, there is con- 


mal- 


siderable difference of opinion as to whether the cavernous or angiomatous 
type is the result of thrombosis or is a true neoplasm 


SYMPTOMS 


It is well not to confuse the chronic symptomatology of the underlying 
disease with that of the superimposed thrombosis. In cirrhosis with ascites, 
gastrointestinal symptoms, and splenomegaly, portal thrombosis may be 
easily overlooked. The duration of illness in our series ranged from one 
day to seven years. The acute forms are not very important clinically since 
they usually occur as terminal events. They may produce either no symp- 
toms at all or none that is definite and, therefore, almost always fail to be 
diagnosed. When the obstruction is gradual (which is more usual) with 
the formation of a collateral circulation, the symptomatology may resemble 
that of chronic splenic anemia. When the block is sudden, ascites and 
hematemesis or intestinal hemorrhage appear shortly, followed by death. 
However, hematemesis may occur over long periods of time. Brahme 
reports a case of splenic vein thrombosis that had repeated attacks of hema- 
lemesis for 45 years. Ascites was found in 65 per cent of Rolleston’s se- 
ries, whereas it was present in 90 per cent of our cases and was bloody in 
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two cases. Chronic occlusion of the portal vein may run a long course over 
a period of many years. The most frequent signs are ascites, abdominal 
pain, hematemesis and splenomegaly. Jaundice may exist less frequently 
(31.6 per cent) according to others and was present in five of our cases (50 
per cent). Gastric hemorrhages which occurred months or years previ- 
ously and which were even mild or transitory are one of the most impor- 
tant symptoms in the history. The spleen was palpable in only one of our 
cases (Banti’s disease), whereas the liver was palpable on four occasions. 

When the acute thrombosis is confined to the splenic vein, the picture be- 
comes one of sudden splenic tumor. Wohlwill ** emphasized the fact that 
definite splenic thrombosis is not always accompanied by splenomegaly. 
There may be colicky pains in the left hypochondrium and signs of peri- 
splenitis and local peritonitis. Gastric symptoms are common in the chronic 
form although the splenomegaly may be present for years without symp- 
toms. Johnston ** showed that when an obstructive factor is present the 
splenomegaly will be greater in younger patients. Toxemia was a promi- 
nent finding in five of our own cases. 

Thrombosis in the mesenteric veins results in infarction of the intestines 
with colicky pains, peritoneal irritation, and bloody diarrhea. Although the 
blood picture is not characteristic, a leukopenia may be present. Opitz” 
described a striking decrease in the size of the spleen after a severe gastric 
hemorrhage. It resembles the experimental effect induced by adrenalin in- 
jections. This is least pronounced in those cases due to Banti’s syndrome. 
Eppinger * observed glycosuria twice due to a concomitant pancreatitis 
which so frequently complicates a cirrhotic liver. The failure of the portal 
blood to reach the hepatic vein because of an obstruction results in a venous 
hypotension in that vein resulting in arterial hypotension with a small heart, 
tachycardia, and oliguria. 

Associated Venous Thrombosis. According to Weir and Beaver,’ about 
one-third of the cases of thrombosis are associated with thrombosis of dis- 
tant arteries and veins. Rolleston and McNee*’ are of the opinion that 
thrombosis of the portal vein may occur secondarily to thrombosis of the 
hepatic veins. However, in portal cirrhosis thrombosis of the hepatic vein 
is rare. It may be due to intercurrent infections superimposed on the cir- 
rhosis, involving the walls of these veins. But in some cases of thrombosis, 
in which there is a slight amount of cirrhosis, it may be due to secondary 
fibrous replacement. 

Evans ® and Byrom ™ believe that Chiari’s disease is closely allied to the 
thrombotic type of Banti’s disease and cirrhosis, the symptoms depending on 
whether the clotting occurs in the hepatic or splenic veins. In fact, Evans ” 
cites a case in which portal vein thrombosis is caused by Chiari’s disease. 
The clinical and postmortem studies of a case of Budd’s * (or Chiari’s) dis- 
ease are reported in which thromboses of the hepatic veins and of the in- 
ferior vena cava were found in association with eye conditions. Venous 
thrombosis in the mesenteric radicals shows a tendency to extend so that ad- 
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ditional segments may become involved * (Case 4). Cabot“ reports a case 
in which a thrombosis of the superior mesenteric vein extended to the portal, 
splenic and pancreatic veins, in addition to which there was found a partial 
obstruction of the inferior vena cava by an old sclerosed thrombus with col- 
lateral circulation through the left ovarian vein. Two of our cases (5 and 
9) showed evidences of associated venous thrombosis, the latter of an ex- 
tensive nature. 
PROGNOSIS 


The prognosis depends mainly upon the primary cause. This is also 
dependent upon the stage of development of the primary disorder and the 
extent of the thrombosis as well as its acuteness. If there is a gradual de- 
velopment, life may carry on for two years or longer. In general, however, 
the acuteness.of the condition and completeness of occlusion result in death 
shortly after the appearance of the thrombosis. This is due to circulatory 
failure because of the extensive loss of blood from the general circulation 
into the trapped splanchnic area. Similar results have been obtained experi- 
mentally.** Donaldson and Stout ** describe thrombosis of the mesenteric 
arteries and of the veins as separate entities. Thrombosis of the veins is 
less serious and spontaneous recovery occurs in about half the cases. This 
is because the arterial supply continues, collateral venous channels are uti- 


lized, and the lymphatics remove part of the venous load. If early diagnosis 


is made in mesenteric vein thrombosis, recovery is possible. Green’’ re- 
ports four recovered cases of mesenteric vein thrombosis, following early 
operative interference. 


TREATMENT 


The preventive treatment of portal thrombosis should be directed to an 
early arrest of the underlying disease in an effort to relieve the portal hyper- 
tension and improve the collateral circulation. In atrophic cirrhosis this 
would consist of the administration of diuretics (ammonium chloride and 
mercupurin) with salt and fluid restriction for the ascites and edema, a high 
carbohydrate diet (400 grams) because it effects a definite reduction in 
fbrinogen,*® with insulin (5 units increasing to 15 units three times daily) 
for increased liver nutrition, liver extract, high vitamin intake (especially 
vitamin B complex), and bland foods if esophageal varices exist. Greene ** 
recommends the use of high protein diets to combat the hypoproteinemia and 
the transfusion of ascitic fluids when the protein content is high in selected 
cases. The etiological cause of the cirrhosis must be removed (alcohol, 
arsenic, and poisons), or treated (syphilis, malaria, hyperthyroidism, tu- 
berculosis, and cholelithiasis). Splenic anemia and Banti’s syndrome neces- 
sitate the removal of the spleen. 

Chronic thrombosis of the portal system is usually uninfluenced by 
treatment. Ligation of the great collateral veins should be avoided in 
splenic thrombosis because frequently fatal gastric hemorrhage follows. 
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Talma’s operation or some modification thereof should be attempted instead. 
Splenectomy is contraindicated regardless of the size of the spleen because 
of postoperative thrombocythemia, slowing of circulation, and embolization, 
Occasionally tapping may be necessary to relieve the ascites. Resection of 
the gangrenous gut is, of course, imperative in mesenteric thrombosis 
Green * and Curry and Backus © report cases successfully operated upon, 
Transfusion is vital in massive hemorrhage. Among the newer drugs, Lurz 
and Klingen ** have advocated the use of metrazol and quinine but obtained 
variable results. Adovern, a glucoside of adonis vernalis, has been en- 
ployed by Mylenbusch.*° From abundant experimental and clinical use, it 
has been shown that heparin will prevent thrombosis in the systemic circula- 
tion. Gordon and MacKenzie ® showed clinically and experimentally with 
dogs that it can be of great use in preventing thrombosis of the portal vei 
following splenectomy and especially following resection of the bowel for 
mesenteric thrombosis. Heparin is given intravenously in sufficient quan- 
tity to raise the clotting time to about 15 minutes. Frequent intravenous 
injections °’ of sodium citrate have been employed. 


CONCLUSIONS 
1. The importance of portal system thrombosis occurring with the portal 
hypertension syndrome is stressed. 


2. The responsibility of different factors, acting singly or in combination 
in the production of portal thrombosis, is considered. 
3. The incidence, symptomatology, associated venous thrombosis, prog- 


nosis, and treatment are reviewed. 

4. Ten autopsied or operated cases of portal system thrombosis asso- 
ciated with portal hypertension are described, nine due to atrophic cirrhosis 
and one due to Banti’s syndrome. 
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A DIAGNOSTIC SIGN OF SPONTANEOUS INTER- 
STITIAL EMPHYSEMA OF THE MEDIAS- 
TINUM; CASE REPORTS * 


By Rosert J. Grirrin, M.D., Lexington, Kentucky 


IN our experience with the male student body at the University of Ken- 
tucky, the incidence of spontaneous (idiopathic) pneumothorax is about one 
case per year per 1000 male students. In one of the cases previously re- 
ported, a “popping” or “crunching’’ sound was heard over the precordium 


which was audible to the patient. Of four cases of spontaneous pneumo- 
thorax observed by the author since this paper was written, three presented 
this phenomenon. Hamman’ has observed this sign and feels that it is 
pathognomonic of mediastinal emphysema, a step in the occurrence of spon- 
taneous pneumothorax. So few simple physical signs are absolutely diag- 
nostic that any one such should receive sufficient study to establish or dis- 
credit its value. With this thought in mind the following case reports are 


presented. 
CASE REPORTS 


Case 1. L. M., aged 18, male, white, college student, was first seen October 25, 
1940. The evening before, while sitting in his room studying, he experienced a 
sharp pain in the region of his heart. The pain was not severe but continued without 
relief. There was some difficulty in breathing. Physical examination showed some 
suppression of breath sounds on the left side. Roentgen-ray confirmed the diagnosis 
of spontaneous pneumothorax on the left side, with the lung separated from the chest 
wall by about 3 cm. There was a small amount of fluid at the base. On October 28, 
1940, the patient was still quite uncomfortable, with pain and a sense of something 
shifting in his chest when changing his position. He became conscious of a 
“crunching” sound in his chest. This was audible through the stethoscope of the 
examiner. On October 29, 1940, pain developed in the lower thoracic region 
posteriorly, and later shifted to his upper abdomen. There was an area of tympany 
in his left upper abdomen, pressure over which gave him considerable pain. This 
was interpreted as probably being a collection of retroperitoneal air. This pain sub- 
sided October 31, 1940. The snapping sound over the precordium was still faintly 
audible November 4, 1940, although a roentgen-ray at this time showed that con- 
siderable expansion had taken place. The fluid had been absorbed. Recovery was 
prompt and uneventful. . 

Case 2. P. H., aged 20, male, white, college student, was seen by the writer 
with Dr. J. S. Chambers, with diagnosis of spontaneous pneumothorax. On Novem- 
ber 14, 1940, the patient was working in the University printing office. He was 
engaged in handling type sets which weighed about two pounds each. The pain in 
the left side of his chest came on suddenly and persisted. He was aware of a faint 
“Popping” or “crackling” sound in his chest. This was readily heard with the stetho- 
scope. Roentgen-ray confirmed the diagnosis of spontaneous pneumothorax with 
partial collapse of the left lung. There was a very small amount of fluid present. On 
November 22, 1940, he still had slight pain. Hamman’s sign was still present. 

* Received for publication July 22, 1941. 
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Roentgen-ray showed partial absorption of the air. There was no sign of fluid, 
Recovery was uneventful. The patient related that he had had similar attacks in 1936 
and 1937, but no roentgenogram was made. 

Case 3. H. B., aged 18, male, white, candidate for admission to the University 
of Kentucky. On February 5, 1941, while doing a routine physical examination on 
this prospective student, which is required of all entering freshmen, the writer heard 
rather faint but characteristic “crunching” sounds over the precordium. This was 
heard with the patient sitting or supine. He himself had not heard these sounds. 
Further examination revealed signs of a partial pneumothorax on the left side. He 
was told that he had a partially collapsed lung from pneumothorax, and the following 
history was obtained. On February 2, 1941, while playing trombone with a dance 
orchestra, he experienced a sudden sharp pain in the left side of his chest. It was 
difficult for him to continue playing; and the pain was worse when he went home. A 
physician was called who told him that he had intercostal neuralgia. 

Roentgen-ray of his chest confirmed the diagnosis. Recovery was uneventful. 


DISCUSSION 


Two of thé above patients had experienced a recent cold. They were 
all tall and moderately underweight. This observation may not be signifi- 
cant, but the tall, thin body type has been predominant in our cases. 

The mechanism of Hamman’s sign is probably the presence of bubbles 
of interstitial emphysema overlying the pericardium as suggested by Ham- 
man. That concurrent interstitial emphysema is common with many cases 
of spontaneous pneumothorax, and indeed a step in the mechanism, is borne 
out experimentally by Macklin,* by the author and associates,’ and by 
others.* * 

As far as I am aware, all the reported cases showing Hamman’s sign 
have had pneumothorax of the left side.” If the sounds were produced 
simply by air in the pleural space, then it should have been observed fre- 
quently in the routine of therapeutic pneumothorax. 

The sound, if not loud, might be mistaken for noise produced by the 
rubbing of the stethoscope bell over the skin, or the rubbing of the stetho- 
scope tubing together. I feel that the description previously given of rub- 
bing two inflated rubber balloons together, or pinching an inflated balloon 
and allowing the fingers to slip over the surface’ is a good description of 
the sounds heard. 


SUMMARY AND CONCLUSIONS 


Three cases of spontaneous pneumothorax of the left side were observed, 
each of which presented the peculiar crackling sounds referred to as Ham- 
man’s sign. 

One case gave signs and symptoms suggesting retroperitoneal air, which 
is a common finding in animals in which over inflation pneumothorax has 
been produced experimentally. 

The peculiar crackling sounds heard in the chest, as described, are prob- 
ably pathognomonic of mediastinal emphysema, which is a step in the 
mechanism of some cases of spontaneous pneumothorax. 
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THE OCCURRENCE OF PERIPHERAL FACIAL 
PARALYSIS IN HYPERTENSIVE 
VASCULAR DISEASE * 


$y Harotp R. Merwartnu, M.D., F.A.C.P., Brooklyn, New York 


ALTHOUGH paralysis of the peripheral portion of the facial nerve is a 
very common disorder, its occurrence as a result of localized compressive 
bleeding in hypertensive vascular disease has been regarded as rare. 
Whereas hemorrhage into the facial aqueduct as a cause of facial palsy was 
recognized by earlier observers, their pathological findings and opinions 
have been ignored recently in the tabulated causal classifications of facial 
paralysis. 

Since 1925, 468 cases of facial paralysis peripheral in location have been 
observed. Eighteen of this number were myoclonic facial palsies. Al- 
though the ultimate picture of myoclonic paralysis resembles that of the con- 
tractured state of a peripheral facial palsy, the dubious nature of its cause 
hardly warrants its inclusion among the peripheral facial palsies. Of the 
450 remaining cases 329 belonged to the group originally described by Bell 
namely a paralysis of undetermined origin, but probably a Fallopian neuritis 
Twenty-four cases have been studied in which paralysis of the facial nerve 
was associated with hypertensive vascular disease, and 16 of this hyper- 
tensive group presented a certain constancy of onset which warrants setting 
them apart on the etiologic basis of paralysis resulting from hemorrhagic 
compression within the facial aqueduct. 


REVIEW OF LITERATURE 


Moxon * in 1869 reported the pathological examination of a patient suf- 
fering from a peripheral facial palsy in association with hypertension, and 
noted the following changes. “This specimen consists of part of the right 
temporal bone, with the horizontal part of the canal of the facial nerve ex- 
posed. At the point of junction of the Vidian nerve with the facial, an 
effusion of blood is found extending as far as the tympanum, it is dark and 
partly clotted; the Vidian nerve will be seen passing into it (that nerve 1s 
supported by a white bristle). . The facial nerve, followed up to it, is found 
to be scarcely traceable further, being lost in the clot. It is probable that this 
effusion of blood is of the same nature as those common effusions of blood 
into the retina with which all are familiar. And in this light the case is inter- 
esting as a singular example of the origin of a complaint which is usually 
local from a general or constitutional disease.” In his report Moxon stated 
that a similar type of case was observed by Romberg. 

* Read before the Brooklyn Neurological Society January 28, 1941. Received for pub 


lication August 8, 1941. 
298 





OCCURRENCE OF PERIPHERAL FACIAL PARALYSIS 299 

Gowers * stated that “hemorrhage into the nerve sheath or Fallopian 
canal is a rare cause. Fracture of the skull has been thought to cause facial 
paralysis by this mechanism, but the nerve can scarcely escape direct damage 
from an injury causing hemorrhage. There are cases in which facial 
paralysis comes on in a few minutes and is at once complete, and in which 
there is no indication of any central disease. Such cases, of which I have 
seen two, can hardly be otherwise explained than by the assumption of a 
hemorrhage into the Fallopian canal, at once arresting, by its pressure, the 
conducting power of the fibres. This is not altogether hypothetical ; hemor- 
rhage into the canal has been found after death.’”” Oppenheim * mentioned 
briefly that “hemorrhage in the aqueduct of Fallopius gives rise to paralysis.” 
This statement was made in connection with trauma, and it is not clear 
whether Oppenheim referred to spontaneous arterial rupture within the facial 
canal. In a series of 81 cases of malignant hypertension Keith et al.* ob- 
served that “paralysis of a single nerve was rare, that of the facial nerve 
occurring twice, and of the abducens once.” In one case, a girl of 15 years, 
with a blood pressure of 280 mm. Hg systolic and 150 mm. Hg diastolic, de- 
veloped a peripheral paralysis after physical exertion. Amberg ’® noted two 


other cases in children. 

Etienne May ° presented two cases of chronic nephritis in the course of 
which facial paralysis developed, and proposed the possibility of either 
syphilis or a neurogenic virus acting on the nerve, or the concurrence of 


nephropathy and superadded inflammation of the middle ear. The onset 
in the first of May’s cases came on suddenly without prodromal symptoms, in 
a young individual with chronic nephritis. The second of May’s cases, how- 
ever, despite the associated hypertension, was unusual in that four attacks of 
facial paralysis occurred, each attack characterized by extreme pain within 
the ear and behind the ear at the attachment of the sternomastoid muscle, 
which developed several days before the onset of paralysis. In this second 
case an inflammatory agent seemed to be the likely cause of the paralysis. 

In refutation of the deductions of E. May, Monier-Vinard and P. Puech ‘ 
published a further case with pathological proof of the production of a facial 
paralysis by hemorrhagic compression within the facial aqueduct. 

This patient, C. B., a soldier, aged 21, developed chronic nephritis, char- 
acterized by headaches, general malaise, and edema. Frequent nosebleeds 
and amblyopia caused by albuminuric retinitis developed. Continuous tin- 
nitus occurred. A sudden right peripheral facial paralysis ensued. There 
was no report of retroaural pain or perversion of taste. The blood pressure 
was 210 mm. Hg systolic and 120 mm. Hg diastolic. 

Pathological examination was reported as follows: “The petrous pyramid 
was removed with care. There was no inflammation of the middle ear. 
Examination of the medulla showed no lesion at the level of the nucleus of 
the facial nerve. Sections of the intrapetrous portion of the facial canal 
made after decalcification of bone showed that a hemorrhage had occurred in 
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the bony facial canal. There was no trace of inflammation in the facial 
nerve.” 

The authors concluded that a facial paralysis in the course of chronic 
nephritis was not of necessity due to early or superadded infection but more 
likely was the consequence of a local vascular rupture similar to that produced 
with greater frequency in the nose, retinae, and brain. 

Griffith * called attention to the possibility of hemorrhage within the 
aqueductus Fallopii as an etiologic factor in producing a peripheral facial 
palsy, and described in detail the development of one case of right peripheral 
paralysis in malignant hypertension. In this case, however, the onset was 
characterized by a “sharp, stabbing pain over the mastoid process behind the 
right ear,’’ which lasted two days before facial palsy was noticed on the 
right on arising in the morning. Despite the existence of hypertension, the 
blood pressure being 270 mm. Hg systolic and 160 mm. diastolic, considerable 
doubt is thrown on the possibility of hemorrhage as a causative factor because 
of the occurrence of pain for two days prior to the onset of paralysis. No 
pathological report was obtained in this case. 

Recently this very problem was discussed by Gallavardin ° who failed to 
note the above earlier pathological observations of Moxon, and of Monier- 
Vinard and Puech. He stated that since both hypertension and peripheral 
facial palsies are common disorders, the mere occurrence of a facial paralysis 
in hypertensive individuals is no proof of a hemorrhagic causal factor. 
Seven cases were presented, all of which revealed none of the characteristics 
commonly found in the usual Bell’s palsy. There was no retroaural pain 
nor perversion of taste. All seven cases were sudden in onset. The con- 
clusion was drawn that more reports of this nature would have to be pub- 
lished, possibly referring to pathological proof of the possibility of its 
occurrence. 

If Gallavardin had been aware of the two autopsied cases of proved intra- 
fallopian hemorrhage, he would not have been so skeptical of postulating 
hemorrhage as a cause of peripheral facial paralysis. 


CASE REPORTS 


Case 1. J. D., male, aged 54, on April 20, 1930, developed a left facial palsy 
overnight, noticed after a night’s sleep. There were no associated symptoms. Two 
months previously buzzing in the left ear was first noticed which occurred periodi- 
cally and had become worse lately. There was a left peripheral facial paralysis. The 
blood pressure was 206 mm. Hg systolic and 100 mm. Hg diastolic. 

Case 2. R. M., female, aged 10, was admitted because of headaches, impairment 
of vision, in September 1937. There was a right peripheral facial paralysis. 
Bilateral choked discs of an advanced degree were found. The blood pressure was 
268 mm. Hg systolic and 140 mm. Hg diastolic. 

Case 3. M. K., female, aged 54, was admitted to the hospital because of 4 
paralysis of the right face. Three weeks previously the patient experienced a mild 
cold. Six days before admission the right face suddenly became paralyzed. There 
were no other complaints. On examination there was a complete right peripheral 
facial palsy. The blood pressure was 248 mm. Hg systolic and 120 mm. Hg diastolic. 
Marked cardiac hypertrophy and evidences of peripheral vascular disease were found. 
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Case 4. M. M., female, aged 65, was admitted to the hospital in May 1927 with 
a complaint of dizziness and headaches. The blood pressure readings were systolic in 
mm. Hg 236, 216, 248, and diastolic 120, all readings. In August 1927 she was seen 
because of a facial paralysis of sudden onset seven weeks previously. There were 
no other symptoms or findings except a blood pressure of 210 mm. Hg systolic and 
118 mm. diastolic. 

Case 5. L.L., female, aged 73, was admitted because of a right peripheral facial 


paralysis. Blood pressure was 150 mm. Hg systolic and 120 mm. Hg diastolic. At 


onset the patient had tinnitus in the right ear. She recovered. 

Case 6. E. B., female, aged 53, was seized with a severe pain about the right eye 
in May 1930. She had a feeling of numbness, felt dizzy, and was quite apprehensive. 
For two days she had a very severe headache. She felt numb about the nose and 


mouth. There was no disturbance of taste. Right peripheral facial paralysis was 
complete. The blood pressure was 230 mm. Hg systolic and 130 mm. diastolic. The 
patient recovered from the paralysis. 

Case 7. G. S., female, aged 42, was treated for nephritis. The left side of her 
face felt numb when her hair was brushed. A left peripheral facial paralysis was 
noted, without other complaints. The blood pressure was 235 mm. Hg systolic and 
140 mm. Hg diastolic. 

Case 8. A. E., female, aged 51, in 1930 noticed sudden weakness of the right 
face; the left face felt as if drawn to the left. There were no other symptoms. The 
blood pressure was 210 mm. Hg systolic. The patient stated that there had been 
three other attacks of the same nature. 

Case 9. A. F., female, aged 57, was recovering from a right hemiplegia. Six 
months following this she developed a sudden paralysis of the left face. The blood 
pressure was 190 mm. Hg systolic and 120 mm. Hg diastolic. The left face recovered, 
at which time the residual supranuclear facial palsy on the right, by contrast, was 
much more marked. 

Case 10. M. L., whose blood pressure was 200 mm. Hg systolic, developed a 
sudden paralysis of the right face. There were no other symptoms 

Case 11. A. P., male, aged 64. Twenty-five years previously a right peripheral 
facial paralysis occurred. In October 1937 a left peripheral paralysis very sudden in 
onset occurred. The previously paralyzed face was slightly contractured. The blood 
pressure was 180 mm. Hg systolic and 100 mm. Hg diastolic 

Case 12. 3 Rice female, aged 50, had been treated for high blood pressure for 
seven years. In February 1940 she felt sleepy and took a nap. On awakening she 
discovered the paralysis of the left face. Left face felt swollen, and there was a 
bruised feeling in the left cheek. Taste was not disturbed. There was a complete 
left peripheral facial paralysis. The blood pressure was 238 mm. Hg systolic and 134 
mm. diastolic; 225 mm. Hg systolic and 130 mm. diastolic. 

Case 13. B. Z., male, aged 49, was examined on November 12, 1935, because of a 
left facial paralysis, which had developed suddenly six weeks previously. There were 
no subjective or objective taste disturbances. One year previously a wéakness of the 
right arm occurred with fairly prompt recovery. A complete left peripheral facial 
paralysis was found. The blood pressure was 270 mm. Hg systolic and 150 mm. Hg 
diastolic. The patient died six months later of a cerebral hemorrhage. No post- 
mortem examination was obtained. 

Case 14. I. S., female, aged 60, was suddenly seized with a paralysis of the left 
face. There were no other symptoms. Physical examination revealed a complete 
left facial paralysis. The systolic blood pressure was 210 mm. Hg. 

Case 15. M. D., female, aged 48, stated that she was aware of her high blood 
pressure, and that she had had a stroke on the left side from which she had recovered. 
She came to the hospital feeling that she had had another stroke because of the sud- 
den onset of weakness of the right face. Her face felt swollen. There was no pain. 
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There was no subjective loss of taste. Objectively taste was lost. Blood pressure 
was 200 mm. Hg systolic and 120 mm. diastolic. 

Case 16. J. M., male, aged 59, a hospital employee working in the ice plant, was 
known to be hypertensive. He suffered from hypertensive heart disease. Preceding 
the sudden onset of the facial paralysis in August 1937 he had not felt well for a four 
day period. The blood pressure ranged from 160 mm. Hg systolic and 100 mm. 
diastolic to 200 mm. systolic and 105 mm. diastolic. There were no other associated 
symptoms. There was no pain nor perversion of taste. The paralysis disappeared. 
In 1937 his blood pressure reading was 240 mm. Hg systolic and 138 mm. diastolic. 


TABLE [ 


Age of Onset (Hypertensive Group) Decades * 





Total 





POMNRNO..6 sk ccect 14 
3 


a ee 





* One child (girl) at 10 years. 


Age of Onset (Inflammatory Group) Decades * 





2nd | : | 4th 5th 





31s . 4 | 29 
Male } 21 | | 2 15 


* One male @ 84; three males over 70. 





COMMENT 


In the 16 cases the ages varied from 10 to 73 years (table 1). Except 
for the occurrence of one case in a child of 10 years with malignant hyper- 
tension, all cases, as might be anticipated, developed after 40 years of age. 
In contrast, 68 per cent of inflammatory facial paralysis occurs before 40 
years of age. Peculiarly, 11 of the 16 patients (73 per cent) were females, 
whereas in the acute rheumatic type only 56 per cent were of this sex. Al- 
though a story of exposure to cold, sleeping in a draught, may be obtained in 
the so-called “refrigeration” facial paralysis, no such story is elicted in the 
hypertensive group, although one patient suffering from hypertensive heart 
disease was employed as an ice man. With the exception of his complaint the 
victim of the usual Bell’s palsy is invariably a well person, whereas by contrast 
the patient suffering from hypertensive facial paralysis presents other physi- 
cal evidences of vascular disease aside from the hypertension. 

The average systolic pressure was 218 mm. Hg, ranging from 150 to 270 
mm. Hg; the average diastolic pressure was 124 mm. Hg, ranging from 
100 to 150 mm. Hg. In all cases the onset of the paralysis was sudden. In 
no case was there pre- or post-auricular pain or perverted sensation of taste. 
The associated symptoms which occurred could readily be explained on the 
basis of hypertensive vascular disease such as attacks of vertigo, periodic tin- 
nitus, headache and impairment of vision. Three of the patients had had 
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previous cerebral vascular rupture, resulting in paralytic disturbances with 
recovery, and one other patient died as the result of cerebral hemorrhage, 
Three previous attacks of facial 


but postmortem examination was refused. 
One 


paralysis were noted by one patient, with fairly prompt recovery. 
patient experienced, 25 years previously, a typical Bell’s palsy of the opposite 
facial nerve. Recurrences of facial paralysis are fairly common, being 5.7 
per cent from all causes and 6.4 per cent in the acute rheumatic or Bell's 
type.*° 

The following cases, despite the coexisting hypertension, are more 
properly listed as a “Bell’s palsy.” The preceding symptoms of perverted 
taste, gradually developing weakness, and existence of pain are very common 
in the acute infectious, “rheumatic” or “refrigeration” type of peripheral 
facial paralysis. Where these symptoms precede the onset of paralysis and 
are severe, the case cannot be considered to be caused by hemorrhage. 


CASE REPORTS 


Case 1. H.H., female, aged 48, felt mild pain behind the left ear on October 
27, 1937. On October 30 the facial paralysis was noted about the mouth, and a sense 


of fullness in the left ear. Blood pressure at this time was 190 mm. Hg systolic and 


128 mm. Hg diastolic. 

Case 2. A. H., female, aged 54, developed severe pains back of the neck and the 
right shoulder. Four hours after onset the right eye could not be closed. The right 
face was completely paralyzed the following morning. A brassy taste in the mouth 
was noted before the facial paralysis developed. Sense of taste was lost. The patient 
was very sensitive to loud sounds. One month previously a severe headache on 
arising, lasting several hours, was noted. The blood pressure was 210 mm. Hg 
systolic at this time. 

Case 3. M. M., female, aged 45, was known to have had a high blood pressure 
for two years. On April 5, 1938, she complained of pain over the right mastoid. 
She thought she was getting an earache and was advised by the family physician to 
The paralysis of the right side of the face came on suddenly. 


rub olive oil on it. 
There was a complete 


There was a severe disturbance of taste, like acid or aluminum. 
right peripheral facial paralysis. Taste was lost on the right half of the tongue. The 
blood pressure was 240 mm. Hg systolic and 144 mm. diastolic 
Case 4. E.C., female, aged 50, had been a known hypertensive for years. Blood 
pressure was 164 mm. Hg systolic and 114 mm. diastolic, for which she was receiving 
treatment. On June 7, 1940, pain developed behind the right ear. The next day the 
left face suddenly became paralyzed. There was no subjective or tested loss of 
taste. Blood pressure at this time was 160 mm. Hg systolic and 120 mm. diastolic. 
Case 5. M. D., male, aged 28, in August 1939 after sleeping at night with all 
windows open, awakened with a paralysis of the right face. Food tasted differently 
on the right side. The right ear seemed much more sensitive to sound. The patient 
had been treated for kidney trouble. After the onset there was slight pain over the 
right forehead, cheek, and behind the right ear. There was a complete right peripheral 
lacial paralysis. Blood pressure was 190 mm. Hg systolic and 140 mm. diastolic. 
_ Case 6. C. B., female, aged 58, on August 23, 1938, noticed a paralysis of the 
nght half of the face on awakening in the morning. The patient complained of a 
loss of taste on the right half of the tongue. No pain was noticed. There was a 
was tasted on the left but not on 


complete right peripheral facial paralysis. Sugar 
Hg systolic and 104 


the right half of the tongue. The blood pressure was 170 mm. 
mm. diastolic. Advanced retinal arteriosclerosis was present. 
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COMMENT 


Despite the coexistence of hypertension, the symptoms of preéxisting 
postauricular pain, subjective perversion of taste, objective loss of taste, 
gradual development of facial paralysis are found to occur much more fre- 
quently in the common Bell’s palsy, “refrigeration” or “rheumatic’’ type of 
facial paralysis, and the above six cases are so regarded. 


DISCUSSION 


An isolated facial palsy, sudden in onset, possessing all of the charac- 
teristics of a paralysis of true peripheral origin would seemingly not be con- 
fused with a supratentorial lesion. Even if there should be exception to the 
traditional anatomic concept of bilateral cortical innervation of the occipito 
frontalis muscle, it is inconceivable that a hemorrhagic insult in a known 
hypertensive individual should be discreetly limited to the cortical facial 
center. The same reason applies to the pseudoperipheral facial paralysis of 
Friedman, as neighborhood signs should invariably be present. 

Similarly, in the brain stem vascular damage sufficient to produce a com- 
plete peripheral facial palsy should be associated with a sixth cranial nerve 
palsy and involvement of the adjacent descending and ascending long tracts, 
assuming the patient survives bleeding in this location. Because of the 
not unusual occurrence of an abducens palsy in hypertensive vascular disease, 
explained by pressure from crossing arteries, there exists the theoretical con- 
sideration of a similar aneurysmoid disturbance of the internal auditory in 
the cerebellopontine angle. The evidence would indicate that instead of the 
production of a facial paralysis, the nerve is likely to be relatively undisturbed. 
For it is a matter of common observation that severe dislocation of the facial 
nerve with little or no evidence of paralysis manifested on physical examina- 
tion is found in instances of tumor of the eighth nerve, and also in distor- 
tions of the accompanying auditory artery in certain occurrences of paroxys- 
mal vertigo. However, when a peripheral facial paralysis is observed in 
such situations, there is a story of slow development as well as a severe in- 
volvement of the adjacent eighth nerve. Above all it is extremely unlikely 
that the seventh nerve alone would be implicated in this location by com- 
pression by the neighboring vessels. On the other hand the two quoted 
cases of proved hemorrhage show that bleeding within the facial aqueduct 
can cause a sudden isolated peripheral facial paralysis. 

The blood supply of the internal ear and the Fallopian canal is derived 
from three sources, from the basilar artery by way of the internal auditory 
artery, from the middle meningeal artery by way of the petrosal artery, and 
from the posterior auricular artery through the stylomastoid artery. 

The internal auditory artery (a. auditiva interna), a long slender 
branch, arises from near the middle of the basilar artery ; it accompanies the 
corresponding auditory nerve into the internal auditory meatus and is dis- 
tributed to the internal ear. The stylomastoid artery (a. stylomastoidea) 
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enters the stylomastoid foramen, in relation to the facial nerve, and supplies 
the tympanic cavity, mastoid cells and semicircular canals. It is carried 


onward in the Fallopian canal to anastomose with the petrosal branch of 
the middle meningeal artery. According to Politzer*’ this artery, which 
runs practically throughout the whole length of the canal, supplies the 
neurilemma of the facial nerve. A branch of the middle meningeal artery 
called the petrosal artery (ramus petrosus superficialis) enters the hiatus 
Fallopii (hiatus canalis facialis), supplies the facial nerve (vasa nervorum), 
and anastomoses with the stylomastoid branch of the posterior auricular 
artery. 

Hemorrhage from the internal auditory artery is not likely to cause an 
isolated peripheral facial paralysis. It is intimately associated with the 
auditory portion of the eighth nerve as it is about to enter the internal 
auditory foramen. A vascular accident at this point would not solely com- 
press the facial nerve, but also would induce the picture of spontaneous 
subarachnoid hemorrhage. In addition, the interruption of blood supply to 
the internal ear would logically bring about labyrinthine signs and symptoms. 

Bleeding from the stylomastoid artery as it courses with the facial nerve 
could compress the trunk of the facial nerve and induce a paralysis. Part 
of its course lies below the point at which the chorda tympani nerve joins 
the facial nerve, and since some of the cases of facial paralysis have an 
associated loss of taste on the corresponding half of the tongue, bleeding 
from the artery at its point of entrance would not account for all cases of 
facial paralysis on the basis of hemorrhage. 

A likely source of hemorrhage compressing the facial nerve is the petrosal 
artery. This vessel enters the upper limits of the facial canal at its con- 
stricted portion. Interruption of taste fibers could occur at this locus. The 
interference with blood supply from this vessel would also disrupt the cir- 
culation to the facial nerve trunk, supplied by vasa nervorum arising from 
the petrosal artery. This concept is supported by the location of the hemor- 
rhage in both Moxon’s case, and that of Monier-Vinard and Puech. 

Hemorrhage from or traction on the petrosal artery might possibly be 
the causative factor in producing the peripheral facial paralysis observed 
after operative approach to section of the posterior root. The commonly 
accepted theory, first proposed by Alfred Taylor, is that traction on the 
greater superficial petrosal nerve running in the peeled up dura caused swel- 
ling in the geniculate ganglion of the facial nerve. The swelling of this 
ganglion in turn compressed the adjacent motor trunk of the seventh nerve. 
If traction is responsible for the paralysis, is not the more direct connection 
of the meningeal artery with the motor root of the seventh nerve by way of 
the petrosal artery equally responsible, or is it possible that bleeding within 
the facial aqueduct can be produced by traction with subsequent laceration 
of the vessel and bleeding ? 

In malignant hypertension bleeding from small arterial twigs is com- 
mon, the main pathologic changes being in the small arteries and arterioles. 
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Repeated nosebleeds, conjunctival and small retinal hemorrhages are not 
unusual. Bleeding from small arterial vessels of slightly greater caliber 
within the facial canal should not meet with scepticism, since there is ade- 
quate postmortem proof of such occurrence. 

To postulate hemorrhage as a cause of facial paralysis the onset must be 
sudden, as is true of hemorrhages in vascular rupture elsewhere in the 
nervous system. There is no preliminary pain or disturbances of taste. 
The patient may have had previous attacks of hemiplegia, or suffered from 
dizzy spells or headaches, or have been treated for existing vascular hyper- 
tension. The coexistence of high blood pressure with such onset should 
arouse suspicion of the possibility of aqueductal hemorrhage rather than 
inflammation as the cause of the paralysis. 

On the other hand, the occurrence of pain, muscular twitchings, or per- 
verted sense of taste antedating the onset of paralysis indicates a slowly acting 
etiologic agent, probably inflammatory. Pain is of varying intensity and of 
varying distribution and is found commonly in ordinary Bell’s palsy. Con- 
trary to the expressed opinion its presence is to be regarded as the rule 
rather than the exception. In some instances pain is recalled only by direct 
questioning, although in many cases it is volunteered. The most common 
site of pain is directly over the mastoid process on the affected side. A 
spread to the shoulder, neck and face is noted in some cases. If there is 
severe pain within the ear, herpetic facial paralysis of Ramsay Hunt must 
be considered. The pain may antedate the paralysis several days or may be 
first perceived at the time of or after the paralysis is first noted. Perversion 
of taste, disagreeable at times, precedes the onset of paralysis with a fair 
degree of frequency. About in the same proportion are those patients in 
whom taste is found to be lost on testing on the affected side without sub- 
jective awareness. Despite the coexistence of hypertension, the presence of 
the above symptoms antedating a paralysis does not favor the hypothesis of 
hemorrhage into the facial aqueduct (table 2). 


TABLE II 


Contrasting Features 





Bell's Palsy Hypertensive 


Age, per cent Young adults; 68 per cent before 40 Higher decades (after 40) 
Perversion of taste. .| Present, antedating paralysis | Absent 
Retroaural (common) antedating Absent 
paralysis 
Frequently gradual Always precipitate 
Tendency of 6.4 per cent No recurrence on hypertensive 
| basis 








None | Vascular hypertension, ar- 
| teriosclerosis 

Absent | Previous headache, vertigo or 
bleeding elsewhere, brain, 
| retinae 








OCCURRENCE OF PERIPHERAL FACIAL PARALYSIS 
CONCLUSION 


Sixteen cases of hypertensive peripheral facial paralysis are presented. 
In all cases there was a precipitate onset without antecedent retroaural pain or 


perversion of taste. The incidence is 3.7 per cent for all causes of facial 


paralysis. 
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HAS A REAL INCREASE IN LUNG CANCER 
BEEN PROVED? * 


By Mapce THurtow Mack.uin, M.D., London, Canada 


In the last two decades, an enormous amount of literature has appeared 
on the clinical, pathological and etiological aspects of lung cancer. One of 
the most important stimulants to the finding of supposed causes of lung 
cancer in the environment has been its alleged real increase. Although not 
all workers have accepted this idea, the majority have considered that this 
disease has increased in a real way and that the increase cannot be attributed 
wholly to advancing age of the population, to better diagnosis, or to the 
growing interest of the medical profession in the disease. The literature 
will not be reviewed, as it has been well covered in such monographs on 
lung cancer as those of Simons and of Fried, among others. 


MetTHops OF MEASURING “INCREASE” IN A DISEASE 


Because some of the thinking on the question of increase in lung cancer 
has not been particularly clear, let us go into the matter of what we mean by 
an increase in a disease. We have two yardsticks by which we can measure 
“increase” in a disease, and we must be sure of which yardstick we are 
speaking and what each measure is able to tell us about the behavior of a 
disease. First, there is the “incidence” yardstick, by which we may deter- 
mine (a) the morbidity rate of a disease, or (b) the mortality rate of a dis- 
ease. In some instances these two will differ widely, as for example in 
measles; but in lung cancer the two rates will correspond rather closely. 
Second, there is the “ratio” yardstick, by which we measure the ratio be- 
tween deaths due to the disease in question and the total number of deaths 
It may be that a disease is increasing according to both measures; it may be 
decreasing according to both; it may be increasing by one and decreasing 
by the other; or it may be remaining stationary by one, and either increas- 
ing or decreasing by the other. Its incidence in the population usually is 
measured in terms of the number of deaths it causes per 100,000 of the 
population, and unless a small specified age and sex group is being considered 
as the standard, the death rate of a disease may be as much influenced by the 
birth rate, as by the actual number of those dying from the disease. In this 
discussion, however, I will assume that when I speak of the incidence rate, 
I am speaking of the death rate not in the entire population but in a small 
limited group of defined age and sex distribution. It will also be noted that 
the ratio measure is as much influenced by the behavior of other diseases as 
by the behavior of the disease being studied. I will discuss that later. 
When I state that a disease is increasing I must define the measure | am 


* Received for publication January 5, 1940. 
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using, and must understand just what each measure is able to tell me about 


the behavior of the disease. 

For the moment I am going to dispense with the fact that not all dis- 
eases are properly diagnosed. I will assume for my illustration that all dis- 
eases occur with equal frequency in all age and sex groups. Let us now 
look at figure 1, a. Here the white block represents all deaths from dis- 
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eases other than those from x, which we have shown as the black barred 
area. All these diseases together we will call y. I have chosen to make 
responsible for 25 per cent of all deaths, y responsible for 75 per cent. The 
death rates I have set as 50 per 100,000 for x, and 150 for y. In b,c and d 
[ have represented three later periods of time than that shown in a, and have 
chosen to make the deaths from the diseases « and y behave differently in 
the three periods. In b, owing to the elimination of infectious diseases to a 
large extent, deaths in the population decrease in proportion to the number 
of those living, so that the death rate from y is now 100 instead of 150, and 
from x plus y 150 instead of 200. But the death rate from + has remained 
the same, namely 50; so that by the incidence yardstick, + 1s remaining sta- 
snery. By the ratio measure it has increased, for it now is responsible 
for 33% per cent in place of 25 as in a. Although not causing any more 
people ii in the population to die in proportion to those living, it has increased 
in importance as a cause of death, since more of those who die, have to die 
from + than died formerly. Its increase has been a relative, but not an 
absolute one. 

| will now choose to have x increase absolutely but not relatively. In 
rectangle c all deaths have doubled, so that the death rate from y is now 300 
in place of 150 as in a, and from x 100 in place of 50. Twice as many of 
the population are dying as died in a, and twice as many are dying of +x as 
died in a. But x still continues to be responsible for 25 per cent of the 
deaths in the population. 

linally, as shown in d, x has increased both relatively and absolutely. 
The total death rate has increased to 300 in place of 200 as in a; the death 
rate from y has jumped from 150 to 200, and that from « from 50 to 100. 
X has increased 100 per cent by the “incidence” yardstick, but has increased 
only 33% 3 per cent by the ratio yardstick. Deaths from y, although they in- 
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creased absolutely from 150 to 200 in 100,000 of the population, have de- 
creased relatively, having dropped from 75 per cent in a to 6673 per cent in d. 

Throughout, I have assumed that all deaths were adequately diagnosed, 
so that none escaped recognition. Unfortunately, however, we do not live 
in a world in which this ideal is attained. There remains in every disease, 
and particularly in diseases like lung cancer in which the identification tag is 
not displayed externally as it is in scarlet fever or in lip cancer for example, 
an unidentified residue which may be greater numerically than the group of 
cases which are correctly diagnosed. We have no way of knowing the pro- 
portion of the total which the unrecognized group forms. If we had it 
would no longer be an unrecognized group. We cannot even hazard a 
guess, for the autopsied group forms an almost negligible part of those that 
are dying; hence, any guess based upon the assumption that this small 
sample is representative of the total population is bound to be erroneous. 
We do not know whether the incidence of lung cancer is increasing; the 
most we can do is to observe the fluctuation in the incidence of diagnosed 
lung cancer cases. These may be and probably are two quite different 
values. 

THE IMPORTANCE OF THE UNRECOGNIZED CASES 


Let us see how diagnosed cases of a disease can increase both relatively 
and absolutely, and in such striking fashion as to convince us that it must 
be a real increase, without there being any increase in the actual cases of 
the disease or alteration in the ratio of total deaths which it causes. Of 
course, I must make a purely hypothetical case and I have no way of know- 
ing that this is what actually happens in lung cancer. The illustration is 
merely designed to show that with an unchanging incidence of the disease, 
an appearance of increase can be attained. In figure 2 are shown three 
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blocks. In a, I have represented the proportions of x and y as 10 per cent 
and 90 per cent of the total deaths. This is the true state of affairs in the 
hypothetical population based upon the percentages which would be present 
if all cases were autopsied. In b and ¢ are represented two periods of time 
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such as 1900 and 1930, in which for the purposes of illustration I have as- 
sumed that x and y are still causing 10 and 90 per cent of the deaths respec- 
tively, and in which the incidence of the diseases in the population has not 
increased at all, as shown by the total heights of the columns being the same 
as in a. But here the accurately diagnosed cases coming to autopsy are 
shown as x’ and y’, and it is seen that they do not by any means form the 
majority of the cases of disease in the population. I am assuming that I 
know the proportions of unrecognized cases in this illustration which, of 
course, is impossible in real life. The unrecognized cases of y' are desig- 
nated as y”, and of x’ as x”. Now 2’ plus x” equals x in the first rectangle 
a; and y’ plus y” equals y as in a. Neither disease has increased either re- 
latively or absolutely in the interval between b and c. 

The death rates from the diseases have been set as 10 and 90 per 100,000, 
if all cases were diagnosed at autopsy. But because they were not, in b, the 
recognized death rate from y’ was 38 per 100,000 in place of 90; and the 
recognized death rate from x’ was 2 in place of 10. The deaths due to 2’ 
were 5 per cent of all autopsied deaths and from y’ were 95 per cent. The 
deaths in this period which are designated as x” and y” may have been called 
senility deaths, a dump heap for all deaths in old age in which the physician 
could not make a diagnosis. Now in period c, which is later than b, there 
has been improvement in diagnosis, and fewer deaths have gone into the 
miscellaneous heap shown in the upper part of the diagrams b and c, and 
more have moved down into the clear white and the heavily barred areas. 
Because the disease + was one which was internal and hard to recognize 
without the modern means of diagnosis, and because y contained a great 
many diseases which were external and in which improvement in diagnosis, 
therefore, had not been so spectacular as in x, the section 2’ in c has grown 
faster than y’ as compared with their values in b. That means that less of 
the residue #” remains at the top of the diagram than was there in b. 

The death rate from y’ has grown from 38 to 42, and that from 2’ from 
2to 8; so there has been a tremendous absolute increase in x’ from Bb to c. 
There has been also a relative increase in x’, for whereas it formed but 5 per 
cent of autopsied deaths in b, it now forms 16 per cent inc. Y’ has also in- 
creased absolutely from 38 to 42 per 100,000, but has decreased relatively, 
dropping from 95 to 84 per cent of all autopsied deaths. When we look at 
the top sections of b and c, however, we find that the sum of the autopsied 
and unautopsied cases of + and of y form exactly the same percentages as 
ina, and that there has been no increase in either disease in the interval be- 
tween b and c. Looking at only the autopsied cases we are convinced that 
the incidence of x has increased both relatively and absolutely. 

Now let us apply this hypothetical example to lung cancer. We see from 
examining the data culled from the literature on the increase of lung cancer 
that they are of necessity data which relate only to the bottom of diagrams 
band c, that is, the autopsied cases. All those cases which lie at the top of 
these two rectangles in the unknown section x” and y” must of necessity be 
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omitted from their calculations. Whether in real life the sum of 2’ and 4’ 
of 1900 is the same as the sum of 2’ and #” in 1930 we have no way of 
knowing, for we do not know the value of x” in either period. We cannot 
guess what it is, because the total autopsies are too small a part of all deaths 
to be an adequate sample. What observers have been studying is the in- 
crease in recognized lung cancer cases in relation to other forms of recog: 
nized cancer, and they have assumed that their conclusions apply to all cases 
of lung cancer. Thus, from evidence such as that contained in the lower 
sections of b and c, labelled x’ and y’, workers have deduced that they knew 
about + and y as they actually existed ina. Simons, for example, states: “It 
is apparent that the evidence permits of no other conclusions than these: 
first, that incidence of the disease has increased both absolutely and rela: 
tively; second, that continued suggestions that such an increase is only ap- 
parent and not real, are rebuked by the facts. . . .” I point out that the evi- 
dence does not permit of such conclusions, at least not to a critical thinker 
Because we do not know how many general cancer cases lay in the upper 
dotted portions of the rectangle in the earlier period and do not know how 
many lie there today, because we cannot even hazard a guess as to how 
many lung cancer cases were in the upper lightly barred area then or how 
many are there now, we are wholly incapable of saying that the incidence of 
lung cancer has increased either relatively or absolutely, or both. The most 
that we can say is that diagnosed cases of lung cancer are probably showing 
both a relative and an absolute increase over the diagnosed cases of lung 
cancer one or two decades ago. Since no one would be rash enough to 
claim that the small percentage of autopsies performed reflect accurately the 
percentages of various diseases as they occur in the population, either in 
earlier times or now, no one can justifiably state that the data based on 
autopsy statistics indicate trends in incidence of actual lung cancer cases. 
Indeed, Wells has said that if one were to judge by autopsy statistics, skin 
cancer would be rare and internal cancers common. 

As long as we do not know the data hidden in the upper part of the two 
rectangles, b and c, so long must we refrain from drawing any conclusion as 
to the incidence of lung cancer. We must confine our speculations entirely 
to diagnosed lung cancer. It may be that the conclusions for the two would 
run parallel, but we have no way of knowing that that is the truth while such 
a negligible portion of the population comes to autopsy, since obtaining an 
autopsy depends so largely upon the eagerness of the attending physician to 
have his diagnosis verified or clarified. 

I said a few moments ago that the most we could do was to conclude 
that diagnosed cases of lung cancer were probably increasing. I used the 
word “probably” advisedly, because the data upon which Simons and many 
other authors base their conclusions have not been adequately analyzed to 
permit of these conclusions being certain even for diagnosed lung cancet 
cases. Let us look at some of the most obvious fallacies in the methods en- 
ployed to determine this so-called increase of lung cancer cases, remember- 
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ing always, when I speak of lung cancer, that I mean diagnosed lung cancer. 
Any question as to an increased incidence in actual lung cancer cases must 
remain unanswered until such time as autopsies are universal, or almost so, 
with the result that the sample of the population occurring in the autopsy 
group is so large a percentage of the total population that any conclusions 
drawn from it cannot be far removed from the truth. 


Metuops Usep To DETERMINE INCREASE IN LUNG CANCER 


1. Ratio of Lung Cancer Autopsies to Total Autopsies. Several means 
of determining the increase of lung cancer have been tried. The first was 
the method of ascertaining the ratio of lung cancer autopsies to total autopsies 
performed in a single hospital service over a period of years, and the altera- 
tion in that ratio. In most of these investigations, a marked increase in 
lung cancer was found. The numerous citations dealing with this aspect 
can be found in most of the recent monographs on lung cancer (Fried, 
Simons, etc. ). 

Fallacies of the Method. It was soon realized, however, that this method 
contained a great many fallacies, the most obvious among them being that 
of possible dissimilarity of age in the two autopsy groups under consideration. 
Because of the increasing age of the population in general, it would probably 
be true that the average age of patients coming to autopsy had increased in 
recent years, and since most cases of lung cancer occur in middle age, more 
cases would be likely to be found in the later autopsy groups than in the 
earlier. This dissimilarity in age was compensated for to some extent by 
limiting the general autopsies to those done on adults only, past the age of 20. 
This was not sufficient, however, because lung cancer is not uniformly dis- 
tributed throughout adult life, but increases definitely up to the age of 60, 
and may even increase after that. 

A second fallacy inherent in this method of estimating a possible increase 
in lung cancer, and one which cannot be compensated for, is that only a small 
fraction of hospital patients come to autopsy in many hospitals, and even if 
the autopsy rate be high in the hospitals, only a small fraction of the total 
population in a community comes to autopsy. The ratio of lung cancer 


autopsies to total autopsies may, therefore, give no true picture of the actual 
percentages of the population affected with lung cancer in either the earlier 
or later periods, which are the percentages we wish to know. 

A third fallacy inherent in this method is one which has to do with the 
physician’s desire to verify a diagnosis, or to find a cause of death when 


diagnosis has been impossible. If a case is supposedly clear cut, with all 
agreeing on the diagnosis, and if the disease from which the patient has been 
supposedly suffering is one which is common, then the patient is not likely to 
tome to autopsy. In the earlier years, when a patient had a cough, with 
sputum, fever, loss of weight, etc., the diagnosis of tuberculosis was most 
likely to be made. Tuberculosis was a common disease. There might be 
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no great desire on the part of the physician or the family to have an autopsy 
to verify a diagnosis of which everyone felt confident. Today, although 
tuberculosis would still be the diagnosis in some of these cases, the failure to 
find tubercle bacilli in the sputum and the realization that lung cancer is 
fairly common might lead the physician to ask for an autopsy to confirm 
his suspicions. There might, therefore, be a higher percentage of lung 
cancers found at autopsy today than was formerly the case without lung 
cancer being actually more prevalent now than then. 

A fourth fallacy common to all the methods used is that we can not be 
sure that the standard against which we measure the increase of lung cancer 
remains constant. As Hill points out in his book on Medical Statistics, a 
ratio can be changed by altering the denominator of the fraction as well as 
by altering the numerator, a fact which appears to be overlooked by most of 
those who conclude that there can be no doubt that lung cancer has undergone 
a real increase, because it forms so much larger percentage of all autopsies, 
or of all cancer autopsies now than it did 20 or 30 years ago. 

Let us take a very simple illustration of this point. In a field there are 
25 horses, 20 of them black, five of them white. The ratio of white to 
black is %0 or %. Now that ratio can be increased in two ways. I can put 
more white horses in the field, thus increasing the total number of horses as 
well as the percentage of white horses; or I can take some of the black horses 
out, decreasing the total but increasing the percentage of white horses. Thus 
I can add five white horses so that the ratio becomes 1% or 4%. I can take 
away 10 black horses, and have 4o or %. The alteration in the denominator 
of a fraction may be responsible for the alteration in the ratio, just as much 
as the alteration in the numerator. 

As illustrative of this point, suppose I consider a hypothetical hospital 
with its autopsy records. Thirty years ago there would have been a large 
number of autopsies on cases dying of infectious diseases. Today that 
number would be materially lessened. Also, although the population in the 
district has doubled in the period of 30 years, the hospital beds may not have 
doubled, so that the number of patients accommodated during each year has 
remained more or less stationary. None of the diseases has increased in the 
district, but because there are fewer acutely ill patients from infectious dis- 
eases there are more beds available for the more chronically ill, so that a 
higher proportion of those with such diseases find their way into the hospital, 
and hence into its autopsy records. I will set forth these data in a table, 
to show how lung cancer may actually increase by 100 per cent in autopsy 
records, without there being any real increase and with the only explanation 
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being a decrease in some other disease. Thus, I am not allowing for age 
change in the population, nor for better diagnosis, nor for more interest in 
the subject of lung cancer; I have merely made beds available for lung 
cancer cases by clearing out the infectious diseases. 

Here there was a total of 1000 autopsies in each period. Because the 
population in the district had doubled, there were twice as many heart 
cases, twice as many cancers, of which lung cancer shared the same per- 
centage each time. But lung cancer was 5 per cent of the autopsies in period 
a,and was 10 per cent in period b. Here there has been a relative increase in 
lung cancer among the autopsy group, not because more people are actually 
dying of it in proportion to the population, but because fewer people are 
dying of infectious diseases. 

A factor which will probably increase the percentage of lung cancers 
to general autopsies, even with age, sex, and all other factors compensated 
for which are capable of being compensated, is the new treatment of pneu- 
monia. Many hospital deaths and many autopsies were of pneumonia 
patients. Now that specific therapy is materially lessening the death rate 
and hence the probable numbers of autopsies from this cause, lung cancer 
will show an increase, not necessarily because more are dying of lung cancer, 


but because fewer are dying of something else. Since the percentage of 
deaths due to different diseases must always total 100, a decrease in any one 
percentage automatically raises all the other percentages, without the actual 


number of deaths being altered at all. This is clearly brought out in figure 
l,aand b. 

2. Ratio of Lung Cancer Autopsies to All Cancer Autopsies. It was 
realized that there were many objections to comparing lung autopsies with 
all autopsies, and hence many writers began to compare the lung cancer autop- 
sies with all cancer autopsies, to see if lung cancer were increasing more 
rapidly than cancer in general. 

Fallacies of This Method. At the outset it may be said that practically 
all of the objections which can be brought against the first method can be 
brought against this one also. It is true that there is not likely to be so 
much age shift in the general cancer groups in the two periods compared as 
there might be in general autopsies. But the second objection still has force, 
namely, that the proportion in which cancers come to autopsy may be far 
from representative of the proportions in which they occur in the general 
population. Third, the physician may not be anxious to verify a diagnosis 
of breast cancer or of lip cancer which is quite obvious even to the naked 
tye, whereas he may be anxious to have clarified the symptoms of lung 
tancer in an obscure case. The fourth objection, that the standard against 
which we are comparing lung cancer may be a shifting one, is perhaps as 
potent as any. The denominator of the fraction, namely, cancer autopsies 
may be one that is shifting, altering the value of the ratio, rather than that 
lung cancer is altering. 
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Effect of improved therapy in other cancers on lung cancer increase. 
Because this point is so seldom discussed or even mentioned in the studies 
which deal with the supposed increase in lung cancer, I am going into this a 
little more fully. I will construct a hypothetical series to bring out the 
method in which lung cancer can appear to be increasing without actually 
doing so. Iam not trying to prove that diagnosed lung cancer is not increas- 
ing but am merely asking ‘Have the data which have been used in support 
of this idea been critically examined to show the real relationships?” Again 
a and b are the two periods of time under investigation. The population 
which is middle-aged and which might develop any cancer has just doubled 
in that interval. Therefore, the finding of twice as many cancers in the 
period b will not indicate any increase in actual percentage of population 
showing cancer. I shall assume that I know just how many actual cancer 
cases there were at any time whether they were properly diagnosed or not. 
Now I shall put these hypothetical figures into a table. 


Period a Total population of middle aged persons—1000 


lotal no. of cancer cases—100 Total no. recognized—75 or 75 


Breast 
Gastric ca. Rectal ca. and 
uterine 





Actual number...... ] | 30 
No. recognized at autopsy. . . 25 
% of autopsied ca. cases in each group. | y 33.3% 


Period b ‘Total popun ition of middle aged persons—2000 





Total no. of cancer cases—200 Total no. recognized—150 or 75% 


Breast 
Gastric ca. Rectal ca. and Lung 
uterine 





Actual umber | 60 60 7 10 
Ca. cases proved by ted , biopsy | or | 

surgical specimen. mina y 40 | 50 
No. coming to autopsy. : 24 30 


Percentage of autopsy cancer cases eac h 
group ee eae 26.6% | 33.3% 


4 
4 


Examination of these figures will show that cancer in general has not 
increased, because 10 per cent of the middle-aged population actually has 
cancer in each period. Also, the actual ratios of gastric, rectal, breast, 
uterine and lung cancers have not changed in the two periods, since there are 
just twice as many of each in the latter period as in the former. But I am 
comparing lung cancer autopsies to all cancer autopsies and whereas all the 
histologically proved cancer cases in the first period were actual autopsy cases, 
in the latter period of time many proved general cancer cases did not get into 
the autopsy records, although 100 per cent of proved lung cancers were 
autopsy cases. Therefore, the denominator, cancer autopsies, as not re- 
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mained constant in the two periods of time. Improvement in therapy has 
occurred and more surgery is undertaken on gastric and rectal cancer cases, 
with the result that a histological diagnosis has been made on surgical speci- 
mens from patients who did not die but recovered. If they died, the surgeon, 
being quite satisfied that his clinical diagnosis was correct, since it had been 
verified by the pathologist, did not ask for an autopsy. Breast and uterine 
cancer are two types which surgery and roentgen-ray are able to help to a 
very large extent; therefore, quite a number of these would be operated 
upon, a histological diagnosis would be made on the biopsy or surgical speci- 
men, and the patients would survive. If they died, the diagnosis was quite 
clear, having been verified by the pathologist ; the surgeon’s curiosity would be 
satisfied and there would be even less tendency to ask for autopsies than in the 
cases of the gastric and rectal cancers. So, of the 150 proved cancer cases in 
the latter period only 90 actually came to autopsy. The lung cancer has been 
kept constant; there are just twice as many of them in a population twice as 
large. Since those that are finally diagnosed histologically are practically 
all done at autopsy, the number of proved lung cancers is the same as the 
number coming to autopsy. Although lung cancer has not increased in this 
example, either through being diagnosed more often, or through increased 
age of the population, it has shown an increase in the percentage it forms 
of all cancer autopsies, because the denominator of the fraction, namely, 
the percentage of all cancers diagnosed which came to autopsy, has changed. 

This is, of course, purely hypothetical, but it serves to illustrate very well 
the point that according to the figures lung cancer increased from 2.6 to 4.4 
per cent in this time, an increase of 69.2 per cent for lung cancer. Since the 
percentages of each type of cancer that came to autopsy had not increased at 
all in our example, lung cancer would have been assumed to have shown 
a very marked increase. 

Effect of better diagnosis in all forms of cancer on lung cancer 
increase. Now suppose that I allow all forms of cancer to show the effects 
of better diagnosis, although we still keep the proportion of different tumors 
the same in the two periods. Gastric and lung cancers will show a greater 
improvement in diagnosis than rectal, breast and uterine cancers since the 
latter are so obvious in their effects that improvement in diagnosis would not 
have been so great as in the case of gastric and lung cancer. In other words, 
lam going to alter the numerator as well as the denominator of the fraction. 


Period b Gastric cancer Rect 


Riteead no. cases .. 60 
Cases proved by histologic: il 

diagnosis. . ey 50 
Autopsie d cases... 40 
Percentage of each group in 

autopsied cases 36.3% 
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Now lung cancers are 6.3 per cent of all cancer autopsies, an increase of 
142 per cent, although all cancer autopsies have increased only 46.6 per cent 
over what they were in period a. Surely that should be sufficient proof, say 
those who believe in the great increase in lung cancer, that lung cancer is 
increasing faster than cancer in general, and should silence those unbelievers 
who doubt that lung cancer is actually increasing! And yet, we know that 
lung cancer has not increased one iota in the latter period; it is merely that 
the recognized cases form a higher percentage of the total than they did in 
the earlier period. 

c. Effect of better diagnosis of lung cancer alone on lung cancer increase. 
Of course I can alter the numerator alone, in this hypothetical population, 
and have all the other cases come to autopsy in exactly the same numbers in 
the latter period as in the former, and let lung cancer alone show the benefit 
of increased value in diagnosis. What happens then? There would be, 
under such conditions (table 1, section 2), 40 cases of gastric cancer, 50 of 
rectal, 56 of breast and uterine, and seven of lung cancers in our autopsy 
group, in the latter period of time. There would still be a great increase of 
diagnosed lung cancer, an increase from 2.6 per cent to 4.6 per cent of all 
cancer autopsies. But again, actual lung cancer incidence would be the same 
in the two periods. 

I have gone into this at some length, because it must be emphasized that 
when one is attempting to ascertain the behavior of one phenomenon, one 
must be sure that anything with which it is being compared remains standard 
during the time of comparison. If the number of gastric, rectal, skin, breast 
or uterine cancers, or any combination of them is shifting their percentages in 
the autopsied cancers during the period under investigation, then any altera- 
tion in the ratio of lung cancer autopsies to total cancer autopsies cannot leg'- 
timately be attributed to a rise or fall in the lung cancer cases alone. No one 
can go the length of stating that exactly the same proportion of all other 
types of cancers are coming to autopsy today as did 20 or 30 years ago, that 
they are not varying at all, and that all the alteration is due to an overwhelm- 
ing increase in the lung cancer cases. We must find out what is happening to 
these other cases as well as to the lung cancer cases. 

Thus, the workers who base their conclusions upon the circumstance that 
lung cancer autopsies now form a greater percentage of total cancer autopsies 
than was the case formerly seem to have ignored the following facts: (1) 
that now not all verified cancer cases come to autopsy. These workers 
should at least include in their denominator all verified cancer cases whether 
the diagnosis was made at autopsy or from biopsy or surgical specimens; (2) 
that alterations in the denominator of the ratio, caused by decreased inci- 
dence of any form of cancer, alter the value of the ratio, without there having 
been any necessary alteration in the lung cancer cases; (3) that improvement 
in the diagnosis of lung cancer may have been and no doubt is much greater 
than is the case with obvious forms of external cancer, such as lip, and breast, 
or forms which cause obvious symptoms such as rectal or uterine cancet. 
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Therefore, diagnosed lung cancer cases may show a relative and absolute 
increase without altering the incidence of the disease (figure 2 c). 

Alterations in Sex Ratio in Autopsy Cases in the Two Periods. The 
matter of sex must be brought up. Lung cancer gives evidence of being 
more frequent in the male. If all cancer autopsies or if all general autopsies 
varied in their ratio of male to female cases in the two periods under com- 
parison, it would affect the ratio of lung cancer to total cancer cases or to total 
autopsies without there being of necessity any real alteration in the proportion 
of lung cancer cases. Let us take an example. Suppose that in the first 
period there were 100 cancer autopsies. Of these 40 were males and 60 were 
females, because breast and uterine cancer formed such a large part of the 
cancer autopsies of the earlier period. Of the 40 males, two had lung cancer, 
an incidence of 5 per cent lung cancer among males. In the later period of 
time, owing to the fact that the lives of many women with breast and uterine 
cancer were saved because they were operated upon earlier in the course of 
the disease or treated with radium, and owing to the fact that more males 
were actually coming to autopsy because of National Health Acts and 
Workmen’s Compensation Acts which permitted wage earners to be hos- 
pitalized whereas formerly they were not, in the 200 cancer cases in the later 
period there might be 120 males and 80 females. If 5 per cent of male 
cancers were again lung cancers, we would have-six lung cancer patients. 
These would form 3 per cent of all cancer autopsies, as compared with 2 per 
cent of all cancer autopsies in the first period, an apparent increase of 50 per 
cent in lung cancer cases. 

It becomes evident, therefore, that the method of determining whether or 
not lung cancer is increasing, by comparing the percentage of lung cancers 
found among all cancer autopsies in two periods of time is one which is full 
of statistical pitfalls. Some of these may be avoided by separating the two 
sexes and determining the increase for each sex separately, and by separating 
the total cancer and lung cancer cases into age groups of 10 or even five year 
periods for determining the increase within each group. 

Finally, since many cancer cases now do not come to autopsy because 
they have had temporary or permanent curative treatment, they should be 
added to the autopsy records whenever the diagnosis has been confirmed 
histologically. Thus, if in the intervening years between periods a and b 
in our hypothetical hospital there had been placed a large radium and roent- 
gen-ray clinic, so that now many of the skin, breast and uterine cancers were 
cured, it would be most fallacious to compare autopsy records only of the two 


periods. Many proved cancer cases would no longer be autopsy cases. 

3. Hospital Admissions as Basis for Comparison. Because there have 
been criticisms against using all autopsy records in the two periods com- 
pared as the denominator of the fraction and because some authors have 
seen the fallacies which lurk almost inevitably in using even total cancer 
autopsies as the denominator of the fraction, it has been suggested that 
‘total hospital admissions” be the basis of comparison. Thus a man who 
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was ill with lung cancer would perhaps be admitted in 1900 to a hospital as 
readily as today, and whether he came to autopsy or not, he would be listed 
in the hospital admissions. 

Much the same criticisms hold here. Total hospital admissions in an 
early period would contain many young persons; also, the sex distribution in 
the two periods may not be the same. As Passey and Holmes point out, in 
the teaching hospitals of England, in which there is not room enough for all 
cases applying for admission and in which selection of cases for admis- 
sion is based partly upon the desirability of the patient as teaching ma- 
terial, such data would be almost useless. Forty years ago, a man with 
a chronic cough, blood-streaked sputum, etc., might not be admitted be- 
cause he would be considered a chronic case of tuberculosis, a disease of 
which the students were seeing sufficient, whereas today he would be ad- 
mitted because of the possibility of his having a lung cancer, of which the 
students had seen but few cases. Finally, if, as these authors point out, 
a new wing to the hospital has been opened, lung cancer will show an in- 
crease in the hospital records if the wing has been one for medical admis- 
sions of men; it will show a decrease if the wing has been a pediatric, gyne- 
cological, obstetrical or surgical wing, since none of these services would 
draw many lung cancer cases. Therefore, to make deductions as to whether 
even diagnosed lung cancer has or has not increased, using its percentage in 
total hospital admissions as a criterion is again a procedure which is likely 
to lead to erroneous conclusions. 

If these bases of comparison, namely, total autopsies, total cancer au- 
topsies and total hospital admissions are not trustworthy, what can we use 
to estimate how much diagnosed lung cancer has increased if at all? What 
shall we use as our standard of comparison? It is evident that since we 
are trying to deduce whether there has been any alteration in the ratio of 
diagnosed lung cancer cases in the population who are liable to develop lung 
cancer, the denominator of the fraction should be one which is kept as con- 
stant as possible; otherwise, variations in the ratio cannot be ascribed to 
changes in numerator, or lung cancer cases. Now, because sex plays a role, 
in some as yet undetermined manner, we should separate the lung cancer 
cases and the group used for a standard into males and females, and deal 
with the data for the two sexes separately. 

Next we should keep the age factor as near constant as possible. 
means that we should determine the ratio of 


This 


lung cancer cases in the males in age groups 30—34_ 





standard quantity of males in age groups 30—34 


Similar values for males between 35 and 39, 40 and 44, 45 and 49, etc. 
should be determined. Since the incidence of diagnosed lung cancer in- 
creases steadily with increasing age, at least up to 60, the age groups should 
be fairly small. Thus, to take groups from 40 to 60 for comparison gives 
too wide a range, for in one period most of the persons may have been just 
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over 40, whereas in the second period most of the persons may have been 
nearly 60. 

Having thus determined that our standard in the two periods under com- 
parison shall be as near alike in age and sex distribution as possible, what 
shall the standard be? Hospital admissions, cancer autopsies, total au- 
topsies? We have seen that many other factors influence these, and so 
make the denominators of our fractions vary. 

If hospital admissions be used as the standard of comparison, then it 
should not be all hospital admissions, but should be admissions separated into 
male and female groups, and further separated into age groups of five year 
periods. This will eliminate the most obvious and most easily corrected 
errors, but because hospital admissions are not representative samples of ~ 
community and because they are varying samples at different periods « 
time, such a comparison still does not give us unequivocal answers. 

[f total autopsies be used as the standard of comparison, at least correc- 
tion should be made for sex and age groups, as outlined above. Here the 
sample is even less representative than was the hospital sample, and the dif- 
ferent diseases represented in the autopsy group are subject to more factors 
of selectivity than are the patients coming for admission to the wards. 

If total proved cancer cases are used as the standard, rather than total 
cancer autopsies, this would eliminate the criticism that biopsy and surgical 
specimens were being ignored in the later period, but even here the percent- 
age of different cancers will vary in the two periods. If a large radium and 
roentgen-ray department has been established in the interim, skin, breast and 
uterine cancers will have been dealt with in excess proportion in the latter 
period, and we cannot be certain that our standard has remained unchanged. 
We shall be nearer to the truth, however, if we observe the above rules 
determining the increase in lung cancer. 

There are two factors which seem to have been overlooked by many 
workers in all the methods used for determining lung cancer increase. (1) 
The space available in hospitals may not have increased in proportion to the 
population ; therefore, the degree of selection in admission to the hospital in 
the first place largely influences the type of patient who ultimately comes to 
autopsy, apart from the selection acting on the patients after they get into 
the hospital. (2) The addition of one or two lung cancer cases to the num- 
ber of this group alters the total of lung cancer cases tremendously, whereas 
the addition of the same number to the large number of cases being used as 
the standard alters that but little. For example, if we have 1000 general 
cancer autopsies in 1900, and 500 of these were in he: gastrointestinal tract, 
the addition of five cases to this group would alter the percentage but little, 
changing it only from 50 to 50.5 per cent. But if we have five cases of 
lung cancer in this group to begin with, and add another five in a later 
period, we have doubled the percentage of lung cancer. Because of the very 
smallness in number of lung cancer cases in earlier periods, this particular 
type of cancer was in a strategic position to show a much higher rate of in- 
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crease with a little improvement in diagnosis than was almost any other 
cancer. Quite apart from any environmental factors causing its increase, 
its scarcity in the autopsy cases made it almost inevitable that unless all cases 
had previously been recognized, it was due to show a greater increase than 
were other forms of cancer. 

As we are dealing with diagnosed lung cancer cases in either period of 
time, we should come nearer to a correct estimate of the increase in diag- 
nosed cases if we were to use as our basis of comparison simply the popula- 
tion of a specified age and sex group in the period under discussion. Thus, 
if all hospitals in the United States or in a single state, or in Canada, or in 
England, were to send in a list of verified lung cancer cases for 1910, or for 
some year in which a census was taken, and if then the death rate from lung 
cancer per 100,000 for each five year age group of males and females were 
calculated and compared with similar figures for the year 1930 in the same 
country, we could see just how much diagnosed lung cancer cases were in- 
creasing, with some assurance that our standard of comparison was remain- 
ing stable. The separation into sex and age groups would compensate for 
any changes in the population, and we would not be comparing lung cancer 
cases with a standard that was fluctuating under as many variables as is the 
case with hospital admissions and autopsy records. Since we would be 
using verified lung cancer cases in each instance, our diagnosis would be as 
accurate as the fashion of diagnosis at the time would allow, and our stand- 
ard would be much more stable than any other used. The numbers would 
be larger, and hence chance variations in different hospitals minimized. We 
still would not have found whether lung cancer had increased, but would 
find to what extent diagnosed lung cancer was increasing in men from the 
age of 50 to 55, or from 55 to 60. We should find the same facts for 
women of all age groups, and we would have only two possible variables 
with which to deal in our final analysis: (1) a possible percentage of the in- 
crease as due to actual increase, and (2) an unknown percentage of the in- 
crease due to more accurate diagnosis. 

Even with these corrections we would probably find an increase in lung 
cancer, but I doubt if it would be nearly as large as most of the authors have 
stated. I should expect that lung cancer would show an increase for two rea- 
sons: (1) We cannot deny that the medical profession is much more alive 
to the possibility of there being such a condition than it was several decades 
ago, so that there is an undetermined increment of increase due to better 
diagnosis, even after age and sex have been compensated for. (2) People 
are not dying in middle-age today in as great numbers of tuberculosis, pneu- 
monia, etc., as they did 30 years ago. Therefore, since they must die of 
something and since they are not being allowed to die of diseases that are 
amenable to modern treatment, they die of diseases over which as yet we 
have no control. Therefore, lung cancer, in common with other diseases 
for which there has been practically no improvement in therapy, shows at 
actual increase and will continue to increase until the reduction in deaths 
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from the other diseases ceases, or until improved surgery saves many more 
lung cancer patients from dying of their disease. 

Probably, however, there will not be found such an extraordinary in- 
crease of lung cancer as has been assumed to have occurred, an increase that 
has been held to be too great to be accounted for by these two factors of im- 
proved diagnosis and prevention of deaths due to other causes, always as- 
suming that we have corrected for sex and age. The various attempts to 
find in the environment some explanation of this extraordinary increase 1n 
lung cancer will probably be futile, because we will probably find that there 


has been no such extraordinary increase. It is to be hoped that before many 


more environmental factors are advanced as causes of the increase in lung 
cancer, workers will more adequately control their studies to prove the great 
increase first, and hunt for the environmental factors afterward. 


SUMMARY 


Lung cancer has been stated to be increasing far faster than cancer in 
general has increased, because it has formed an increasingly larger percent 
age of total cancer autopsies. This paper points out some of the fallacies 
contained in such statements, and the suggestion is made that those who have 
large autopsy records of cancer in general and of lung cancer reéxamine 
their material, and use the following methods to eliminate the most obvious 
sources of error in their material, methods which have been practically com- 
pletely ignored in the study of this question. 

1. Separate the lung cancer cases, as well as the group which is being 
used as the standard of comparison, into two groups according to the sex 
of the patients. 

2. Separate these groups further into groups of not more than five vear 
periods, thus comparing males of ages 30-34 who have lung cancer with 
males of 30—34 in the standard group. This will to a large extent eliminate 
criticisms that age and sex distribution are not the same in the periods under 
discussion. 

3. If total cancer cases are still selected as the basis of comparison, us¢ 
all histologically proved cancer cases on the records, whether the proof has 
been done on a biopsy, surgical or autopsy specimen 

4. The group of all the hospital patients, the group of all autopsied cases, 
and the group of autopsied cancer cases all probably deviate widely from the 
general population in the proportion of different diseases they contain be- 
cause of the degree to which patients are selected for admission to hospitals, 
and to which patients who are in hospitals are selected for autopsy. This is 
due to a number of factors, among them being (a) available space in hos- 
pital, (b) public health acts, and compensation acts which permit certain 
wage earners to be represented unduly in hospital and autopsy data, (c) de 
sire of physicians to clear up obscure cases, or to let go without autopsy 
Cases supposed to be clear, (d) awareness on the part of the profession of 
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the rarity or common occurrence of a disease, etc. In other words the hos- 
pital group, the autopsy group are not true samples of the population either 
in sex, age or disease distribution. 

5. The question we wish to determine is not whether lung cancer, mean- 
ing by that diagnosed lung cancer, is increasing in hospital cases, but is 
diagnosed lung cancer increasing in the population of the age and sex dis- 
tribution which is capable of showing it? Therefore, the only way of de- 
termining this point is to study the incidence of diagnosed lung cancer in 
the population at large, and not in the small fragment of the populatior 
which comes to autopsy. Therefore, data from all hospitals within a state 
for two periods chosen so that the age and sex distribution of the population 
of the state is known, thus preferably in a census year, should be added to- 
gether and analyzed. Cities are not large enough in their scope, since they 
draw obscure cases from surrounding rural areas in different proportions in 
various years. [Each state, however, has usually centers that are apt t 
draw patients from within their own borders. 

6. It will probably be found that diagnosed lung cancer is increasing 
both relatively and absolutely, but the increase will probably be much smaller 
by this method than by the ones adopted by most workers, in which age and 
sex distribution of the lung cancer cases and of the standard group were 
ignored. Lung cancer will be increasing because it is being diagnosed in 
more cases in which it exists than was formerly the case, and will be increas- 
ing no doubt because persons of lung cancer age are having fewer diseases to 
die of today than they had before, and hence must die in ever increasing num- 
bers of the ones which remain. 

7. The data which are used to support the idea that lung cancer has i 
creased faster than other forms of cancer cannot be used to support that con- 
clusion, since we do not know what proportion of lung cancer cases wert 
unrecognized formerly and what proportion are unidentified today. We cat 
merely state that diagnosed lung cancer is increasing at a rate which ap 
pears to be faster than that of other diagnosed cancers. 

8. The search for environmental factors supposed to be the basis of the 


unduly great increase in lung cancer should await further proof that the in- 


crease in diagnosed cases has been as spectacular as it has been claimed to be 





INTERMITTENT CLAUDICATION: ITS TREATMENT 
WITH AN INSULIN-FREE, DEPROTEINATED 
PANCREATIC EXTRACT (DEPROPANEX) * 


]. FATHERREE, M.D., F.A.C.P., and Cectt Hurst, M.D., 
Tacoma, Washington 


THE term intermittent claudication was first used in 1831 by the French 
veterinarian Bouley ' to describe a condition of limping in the horse, devel- 


oping after a short period of exercise, recovering rapidly with rest, and 


found to be associated with an obliterative disease affecting the main artery 
of the leg. Subsequently several investigators, notably Brodie,’ Charcot, 
and Erb,* observed and described a similar condition in human patients, and 
as a result of their observations it was established that the usual anatomical 
defect associated with this condition is arterial occlusion and that the limp 
ing or lameness results most commonly from pain. 

The pain which leads to intermittent claudication arises in the skeletal 
muscle of the extremity at a time when the muscle is working in a state of 
relative ischemia. Although the exact mechanism by means of which the 
pain arises is unknown, the investigations of Lewis, Pickering and Roths- 
child * indicate that the pain results from stimulation of pain nerve endings in 
the tissue spaces of the muscles by a physiochemical stimulus developed in 
the muscle mass during exercise. ‘The pain of intermittent claudication and 
that of angina pectoris present many similarities, and it is indeed probable 
that the mechanism of their production is similar if not identical. 

It should be remembered that intermittent claudication is a symptom and 
not a disease. Therefore, any complete consideration of the condition from 
a diagnostic standpoint makes necessary recognition of the symptom itself 
as well as the malady which underlies and gives rise to it. Ordinarily rec 
ognition of intermittent claudication is not a difficult matter provided one 
is familiar with its characteristics. In the usual course of events the pa- 
tient after walking for a block or two develops fatigue and pain in the arch 
of the foot, toes, ankle, calf, anterolateral aspect of the leg, knee or, less 
frequently, the back of the thigh. At times the discomfort assumes the form 
of a numbness occurring most commonly in the toes or the foot, either alone 
or more commonly in association with pain. Occasionally a patient is seen 
in whom the pain or fatigue levels off, as it were, at a point within the limit 
of his tolerance for these symptoms, and he is able to continue walking for 
long distances with only a moderate amount of discomfort. Continuation 
of walking, however, ordinarily results in limping, and soon he is forced, 
or deems it advisable, to stop and rest momentarily. Shortly after stopping 
the discomfort becomes less intense and usually disappears completely within 

* Received for publication February 19, 1941. 
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one to five minutes, after which he resumes walking only to repeat the cycle 
of exercise, discomfort, limping and rest. At times more emphasis is placed 
by the patient upon the fatigue or numbness than upon the pain. However, 
in most cases close questioning will elicit the assertion that pain is the pre- 
dominant factor which leads to the lameness. Although the pain may be 
variously described by the patient as cramp-like, burning, heavy, dull, ach- 
ing, sharp, or in other ways perhaps, it has the essential characteristics of 
an onset only after a period of exercise, of constancy, of complete relief after 
a few rhinutes of rest, and of not being associated, except rarely, with an 
actual muscle cramp. Not infrequently unobservant patients will not define 
the characteristics of the pain or discomfort very clearly, and there will re- 
main some doubt in the mind of the physician as to the correctness of th 
diagnosis of intermittent claudication. In such instances it is well to test 
the patient in the recumbent position by having him press the balls of the toes 
firmly and rhythmically against some resistant surface, or by having hin 
walk under observation at a pace of 60 steps per minute, meanwhile observ- 
ing the time required for the onset of pain and the cessation of exercise. Ii 
the tests are repeated, it will be found usually that the period over which a 
particular exercise can be continued is remarkably constant from time to 
time. Ordinarily either of these tests will give rise to marked fatigue, pain 
or numbness within a period of five minutes in patients who have any con- 
siderable degree of intermittent claudication. 

The complaint of pain in the feet and legs is encountered very commonly 
in medical practice and, although the pain of intermittent claudication ac- 
counts for only a relatively small percentage of such complaints, it deserves 
consideration in all such patients owing to the seriousness of the lesion which 
always underlies it. Intermittent claudication is frequently overlooked, the 
pain being attributed to fallen arches, rheumatism, callouses, varicose veins, 
neuritis or any one of numerous other conditions. This is unfortunate, 
particularly in view of the ease with which the diagnosis can be established 
in most instances. 

The presence of intermittent claudication always portends the presence 
of a serious underlying organic disease, usually of the vascular system, but 
occasionally of the blood itself. It is important, therefore, to establish the 
nature of the underlying malady which most commonly obliterates or ap- 
preciably narrows the main arteries of the extremity and causes severe im- 
pairment of its arterial circulation. The severity of the discomfort of an 
individual with this condition undoubtedly varies more or less directly with 
the degree to which arterial insufficiency of the muscle is present. How- 
ever, the severity of the discomfort bears no such relationship to the extent 
of occlusion of the main arteries of the extremity. Rarely, intermittent 
claudication occurs in patients who have normal pulsation in the principal 
arteries of the extremity and, conversely, certain patients with extensive 0¢- 
clusion of the principal arteries of the extremities may have no intermittent 
claudication. In patients past 50 years of age, whether or not they have 
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diabetes, arteriosclerosis obliterans is the most frequent cause of intermittent 
claudication, whereas in patients under 45, thrombo-angiitis obliterans is the 
most common offender. These two conditions cause intermittent claudica 
tion in by tar the majority of instances However, embolism, thrombosis 
of post-traumatic or infectious origin, aneurysm, arteriovenous fistula, and 
coarctation of the aorta, all producing severe impairment of the arterial cir 
culation of the extremities, may lead to this condition. Occasionally a se 
vere anemia may produce intermittent claudication in a patient apparently 
free from peripheral vascular disease.° Intermittent lameness may occur in 
the upper as well as in the lower extremity when pain results from exercise 
in the presence of impairment of the arterial blood flow to the muscles of 
this region. Occasionally it occurs in the upper extremity in the presence 
of an old arterial thrombosis secondary to a cervical rib or a scalenus anticus 
syndrome. 

The treatment of intermittent claudication is difficult and on the whole 
unsatisfactory. Inasmuch as it arises most commonly as a result of arterial 
circulatory impairment, ideal treatment should aim at eradication of the con- 
dition giving rise to the circulatory disturbance \lthough in an occasional 
case of arteriovenous fistula or anemia producing intermittent claudication 
the underlving defect is amenable to eradication by proper therapy, such 
cases are the exception rather than the rule. The majority of the cases, by 
far, arise as a result of obliterative arterial disease, and eradication of the 
underlying condition is impossible. The treatment, therefore, is aimed at 
improvement of the underlying circulatory detect rather than at its elimina 
tion. Wright* has recently presented an excellent discussion of the vari 
ous methods of treating arterial circulatory insufficiency and its complica- 
tions and, excepting pancreatic tissue extract, no attempt will be made here 
to comment on this rather complex subject. It should be pointed out, how- 
ever, that aside from the use of tissue extracts the methods most widely used 
at the present time for the treatment of arterial occlusion are not very suc- 
cesstul in the treatment of intermittent claudicatior 

Interest in the treatment of intermittent claudication with tissue extracts 


1 


began in 1926 with the work of Frey and Kraut, who prepared a pancreatic 


extract, Kalledrein (Padutin), which was reported to inhibit the pain pro 


ducing intermittent claudication. Subsequently, several investigators * 
reported favorably on the use of pancreatic extracts in the treatment of this 
condition, and recently favorable reports concerning the use of an insulin- 
iree, deproteinated pancreatic extract (Depropanex ) in the treatment of in- 
termittent claudication associated with arteriosclerosis obliterans have ap 
peared.** 7° 

Depropanex * is a colorless saline solution of a chemically purified, pro 
tein-free, nitrogenous fraction obtained from an acid-alcohol extract of beef 
pancreas. Physiological tests show that it is free from insulin, histamine 
and acetylcholine. It contains approximately 2.5 per cent solids, including 


* Supplied us by courtesy of Sharp & Dohme 
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0.5 per cent non-protein nitrogen, 0.9 per cent sodium chloride and 0.25 per 
cent phenol, as a preservative. It is adjusted to a pH of 6.5 to 6.88. 

We have had occasion recently to observe 15 patients with intermittent 
claudication who were treated with Depropanex. The present report sum- 
marizes our results. 


METHOD OF STUDY 


In order to measure accurately the claudication time, we utilized an appa- 
ratus similar to that described by Fisher, Duryee and Wright,’* by means 
of which the work performed per unit of time could be controlled. — It con- 
sisted of a vertical stand to which was attached a foot pedal. <A weight of 
13.6 pounds was connected with the pedal by means of a rope and pulley i 
such a manner that depression of the pedal resulted in an elevation of the 
weight through a distance of approximately seven inches. The weight was 
elevated and lowered by the patient as he sat in a chair in front of the appa- 
ratus and pressed the pedal with his foot at a rate of 60 times per minute 
The rate at which the weight was elevated and lowered was regulated h 
means of a metronome. We instructed each patient to inform us when fa- 
tigue and pain began in each muscle group, and to continue the exercise unt! 
the pain became so severe as to preclude any continuance. The times of on- 
set of fatigue and pain and of cessation of exercise were determined bj 
means of a stop watch. The time elapsed between the points of onset and 
cessation of the exercise was considered to be the “claudication time.” Case 
2, who had had both lower extremities amputated previously and who con- 
plained of pain with exercise in the right upper extremity, was tested by hay- 
ing him compress a rubber bulb with the hand at a rate of 60 times per 
minute. 

A patient in whom the claudication time was to be determined was al- 
lowed to rest for a period of 20 minutes prior to the start of exercise. Tw 


tests were performed on successive days, and following the second test the 
first injection of Depropanex was given into the deltoid muscle. Following 
the first injection a rest period of 30 minutes was allowed and then a third 
test was performed. The injections were given every other day in all cases 
with one exception, Case 1, who received daily injections. During the 
course of the injections exercise tests were performed at two to six day it 
tervals, and 48 hours after the last injection a final exercise test was per 


formed. 
A total of 15 cases were treated, nine of whom had thrombo-angittis 


obliterans and six arteriosclerosis obliterans. All of the patients were ambt- 
lant, and none had any areas of ulceration or gangrene present at the time o! 
the investigation. None of the patients, as far as we could determine, had 
been treated previously with tissue extract. 

The studies of the effect of Depropanex on the blood pressure, pulse an! 
skin temperature were performed in a room which was controlled to give 4 
constant temperature of 71° F. plus or minus 1°. The pulse rate was de 
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termined with the aid of a stop watch, the blood pressure taken with a stand 


ard type mercury monometer, and the skin temperature measured by means 
of a Taylor Dermatherm. 

Prior to making observations relative to the effect of Depropanex on the 
blood pressure, pulse and skin temperature, we allowed the patient to recline 
on a bed in the constant temperature room for a period of sufficient length 
to allow stabilization of the blood pressure, pulse and skin temperature, 
usually one-half to three-quarters of an hour. He was covered with a sheet, 
the hands and feet remaining exposed at room temperature. Determina- 
tions of the pulse rate, blood pressure and skin temperature of the volar sur- 
faces of the distal phalanges of one toe and one finger were then begun and 
continued at five-minute intervals for 30 minutes in order to establish a reli- 
able base line. An intramuscular injection of Depropanex was then given, 
and determinations of the pulse, blood pressure and skin temperature were 
continued at five-minute intervals. A similar procedure was followed in 
those instances in which only the blood pressure and pulse rate were observed. 

Results, The effect of Depropanex on the claudication time of 15 pa 
tients is shown in table 1. Of the nine patients with thrombo-angtitis ob- 


TABLE | 


Effect of Depropanex on Claudication Time of Patients with Occlusive Arterial Disease 


Region 
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Amount 
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\SO 60 10 
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\SO 51 10 
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* Received injections daily. rAO lhrombo-angiitis Obliterans 
C.T. = Claudication time. ASO = Arteriosclerosis Obliterans. 


DPx. = Depropanex. 


literans studied, seven were improved and two were unimproved as indicated 
by the claudication tests performed before and following the treatment. 
Three patients could exercise greater than two times, and four patients 
greater than four times as long following the treatment as was the case be- 
lorehand. Of the six cases of arteriosclerosis obliterans treated none 
showed an increase in claudication time of more than 40 seconds at the end 
ot the period of treatment, and it must be concluded, therefore, that there was 





















330 T. J. FATHERREE AND CECIL HURST 


no appreciable improvement in this group of patients as a result of the treat- 
ment. 

The Effect on Pulse, Blood Pressure and Skin Temperature. In four 
patients observations of the pulse, blood pressure and skin temperature wer 
made for a period of one hour following intramuscular injection of 3 c.c. of 
Depropanex. In an additional five patients observations were made in 15 
instances of the pulse rate and blood pressure only for a period of 30 min- 
utes following the intramuscular injection of 3 c.c. of Depropanex. The 
results of these observations are presented in table 2. In the 19 instances 
in which the blood pressure was studied for 30 minutes following the injec- 
tion of Depropanex, the greatest increase noted was 30 mm. of mercury in 
the systolic pressure and 14 mm. of mercury in the diastolic pressure. The 
greatest decrease in systolic pressure was 16 mm. of mercury and in the dias- 
tolic pressure 10 mm. of mercury. In 18 of the 19 instances the changes 
in blood pressure were less than 20 mm. of mercury, and in 15 of the 19 in- 
stances the changes were less than 15 mm. of mercury within 30 minutes 
after the injection. The changes were consistently neither pressor nor de 
pressor in character. In the four instances in which the blood pressure was 
followed for an hour the greatest increase in systolic pressure noted during 
the second 30-minute period was 30 mm. of mercury, and the greatest de- 
crease in systolic pressure during the second 30-minute period was 14 mm 
of mercury, and the greatest decrease in diastolic pressure was 5 mm. of 
mercury. Here again the blood pressure changes were consistently neither 
pressor nor depressor in character, although the tendency was more in the 
direction of a pressor effect. 

The changes noted in pulse rate and the temperature of the skin of th 
digits following 3 c.c. of Depropanex intramuscularly were not remarkable 

Four of the subjects developed a slight headache 20 to 30 minutes follow 
ing injection of the Depropanex, the headache lasting from five to 10 min- 
utes. None of the patients complained of pain or tenderness at the site of 
injection, either at the time of injection or afterward. No other untowaré 


symptoms were reported subsequent to injection. 


COMMENT 


Our studies indicate that certain patients with intermittent claudication ar 
enabled to perform more exercise as a result of injection of an insulin-fre¢ 
deproteinated pancreatic extract. This improvement occurs as a result of 2 
lessening of the pain and fatigue which leads to this condition. It is doubt: 
ful if the underlying disease state is appreciably influenced by this treatment 
Our results with Depropanex in the treatment of patients with intermittent 
claudication due to thrombo-angiitis obliterans have been fairly good. In pa 
tients with intermittent claudication due to arteriosclerosis obliterans, on th 
contrary, our results have been unsatisfactory. However, the number 0! 
cases with arteriosclerosis treated by us has been small and it is possible that 
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our patients constituted an unusually difficult group to treat. In contrast to 
our experience, Fisher, Duryee and Wright ** have reported favorably on the 
treatment of intermittent claudication in arteriosclerotics, and their study in- 
cluded a much larger number of patients. Therefore, the general conclusion 
seems warranted that in patients with intermittent claudication due to either 
thrombo-angiitis obliterans or arteriosclerosis obliterans some of the patients 








are improved, whereas some are not. In the light of our experience, there js 
no method of predicting which patients will be improved excepting that of 
therapeutic trial. However, we have gained the general impression that a pa 
tient with profound ischemia is less likely to obtain improvement than one 
whose arterial circulation is only slightly or moderately impaired. 

The problems of optimal dosage, mechanism and duration of action, and 
the utilization of other fractions as applied to pancreatic extracts deserve 










further consideration and clarification. 








SUMMARY 


A discussion of the diagnosis of intermittent claudication and a study of 
its treatment with an insulin-free, deproteinated pancreatic extract (Depro- 
panex) is presented. The study indicates that this substance is of value in 
the treatment of some patients with intermittent claudication due to thrombo- 
angiitis obliterans. Following the intramuscular injection of 3 c.c. of this 
substance, no remarkable changes in blood pressure, pulse rate and digital 























skin temperature were noted. ¢ 
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PROLONGED ADMINISTRATION OF SULFAPYRIDINE IN 
SUBACUTE BACTERIAL ENDOCARDITIS; REPORT 
OF CASE FOLLOWING ADMINISTRATION 
OF 621 GRAMS ”* 


By Morris Witsurne, M.D., and THomaAs A. McGovprick, M.D., 
New York, N.Y. 


THE literature is replete with reports of the various toxic effects of sulfa- 
pyridine. Of principal importance are the effects on the blood, urinary tract, 
and liver. The occurrence of agranulocytosis was originally reported by John 
ston,’ later followed by Coxon and Forbes,* Barnett et al.,* Shullenberger,* and 
others. Acute hemolytic anemia was noted by Long and associates ° in 0.6 pet 
cent of 297 cases treated with sulfapyridine. ‘The deposition of acetylsulfa- 
pyridine calculi in the urinary tract of experimental animals was first reported by 
Antopol and Robinson,® and by Gross, Cooper and Lewis,’ and shortly afterward 
Southworth and Cooke ® described the occurrence of hematuria, abdominal pain 
(of renal origin) and nitrogen retention in man. Numerous reports have ap 
peared since. ‘Toxic hepatitis has been reported,*:*® but is extremely rare. Re 
cently Rake, van Dyke, and Corwin *' have noted pathologic changes in the livers 
of mice following sulfapyridine administration, but observed none in the rat and 
monkey. Purpura and anuria have been reported. The other less serious 
manifestations of sulfapyridine are well known and warrant no comment. In 
view of the numerous toxic effects of the drug, its prolonged administration 
might be expected to lead to serious reactions. However, following is a case 
in which, with the exception of occasional nausea and vomiting during the first 
month, no detrimental effects were observed either clinically or at autopsy. 


CASE REPORT 


M. S., a white female, aged 47, housemaid, was admitted to Welfare Hospital 
July 14, 1939, with a history dating back to 1933 when she suffered a fracture of the 
right ankle, for which she was hospitalized. A routine examination revealed she had 
rheumatic heart disease with auricular fibrillation. Two months later she was trans 
ferred to a second hospital where she remained for six years. During this period, 
owing to the development of ankylosis of the right ankle, her physical activities were 
limited. In 1939 she was transferred to Welfare Hospital. Past history revealed 
chorea at the age of 15 persisting for one year. 

Physical examination: Oral hygiene was poor and moderate dental caries was 
present. The maximum cardiac impulse was in the fifth left interspace in the mid 
clavicular line. A thrill was palpable at the third and fourth left interspaces. A 
presystolic murmur was audible at the apex and mitral area, followed by a sharp, loud 

* Received for publication November 28, 1940 

From the 2nd Medical Division, Welfare Hospital, Department of Hospitals, Welfare 
Island, New York, N. Y. 
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first sound. A systolic murmur was present at the aortic area. Rhythm was grossly 
irregular. The precordial rate was 80, and there was no pulse deficit. The right 
ankle revealed a marked inversion ankylosis. The rest of the examination was essen- 
tially negative. 

Laboratory examination: Urine was normal. Blood count revealed 82 per cent 
hemoglobin, 4,200,000 red blood cells, 10,600 white blood cells, with 62 per cent poly- 
morphonuclears, 37 per cent lymphocytes, and 1 per cent mononuclears. Blood chem- 
istry was normal. Blood Wassermann and Kline reactions were negative. An electro- 
cardiogram revealed auricular fibrillation and digitalis effects. 

Course in the hospital. The patient was gradually allowed out of bed, manifesting 
no signs of cardiac decompensation. On September 14, 1939 (two months after 
admission), her temperature rose to 101.6° F. and six days later returned to normal 
spontaneously. One week later her temperature rose to 102° F., and a blood count 
revealed 13,200 white blood cells with 82 per cent polymorphonuclears and 18 per 
cent lymphocytes. Urine disclosed a trace of albumin. Because of the appearance 
of pulmonary signs sulfapyridine administration was begun, causing a return to 
normal temperature within 24 hours. Sulfapyridine was discontinued at the end of 
five days, following the administration of 22 grams. The temperature immediately 
became elevated, but was followed by a spontaneous remission one week later. On 
October 19, 1939, her temperature again rose and remained between 100° F. and 101 
F. for 11 days, during which period two blood cultures were positive for Streptococcus 
viridans, 7 colonies and 14 colonies per c.c. On the eleventh day (October 30) sulfa- 
pyridine therapy was begun, and was maintained until November 5, the patient re 
ceiving 23 grams. On November 6 the temperature again became elevated and on 
November 8 sulfapyridine therapy was again begun. Three days later the tem- 
perature returned to normal, and except for an occasional slight rise remained normal 
for two months, the patient receiving 168 grams during this period. Her tempera- 
ture remained normal for three weeks after discontinuance of sulfapyridine, but on 
January 24, 1940 the temperature rose to 100.8° F., reaching 102° F. two days later 
On January 27 sulfapyridine administration was once more begun and maintained 
until her death five months later, the dosage for this period being 408 grams. On 
May 15, 1940, the patient suddenly developed cerebral embolism with right hemiplegia 
and died May 18, 1940. 

During the course of sulfapyridine therapy blood sulfapyridine studies revealed 
the concentration of free sulfapyridine usually between 6 and 10 mg. per 100 c.c. but 
varying between 3.2 mg. and 10.7 mg. per 100 c.c. Total sulfapyridine ranged betweer 
7 and 11 mg. per 100 c.c. reaching a low of 3.5 mg. and a high of 13.2 mg. per 100 cc 
The sulfapyridine dosage was usually maintained between 3 and 5 grams daily orally 
(with sodium bicarbonate) but varied from 1 gram to 7 grams. Repeated urinalyses 
were normal except for traces of albumin, and the inconstant presence of red blood 
cells varying in number from 1 to 20 per high power field (which was thought to be 
due to the syndrome of subacute bacterial endocarditis). At no time were sulfa- 
pyridine crystals present despite repeated careful search. Blood counts revealed 4 
fairly constant hemoglobin content of 80 per cent but exhibited occasional variations 
between 70 per cent and 91 per cent. Red blood cells averaged 4,300,000 with a low 
immediately preceding death of 3,326,000, and a high of 4,680,000. White blood cells 
ranged between 7,900 and 20,400; polymorphonuclears were 62 per cent to 92 per cent 
lymphocytes 8 per cent to 37 per cent. Determinations of blood non-protein nitrogen. 
urea nitrogen, creatinine, uric acid, sugar, sodium chloride, cholesterol, and cholesterol 
esters, were always normal. Icteric index never exceeded 5.8 units. Spectroscopic ex 
amination of the blood revealed no sulfhemoglobin or methemoglobin. A red blood 
eT 


Ss 


cell fragility test revealed hemolysis beginning at .65 per cent and complete at .2: 
cent. Red blood cell volume per cent, number per cent, and volume index were no 
mal. Blood sedimentation rates were constantly between 29 and 31 mm. in one how! 
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(Cutler method). There were seven positive and 14 negative blood cultures for 
Streptococcus viridans. ‘The roots of five of the seven extracted teeth yielded positive 
cultures for Streptococcus viridans, and were considered the primary foci of the blood 
rmal. A Mosenthal test and Addis 


stream infection. A galactose tolerance test was no 
count were normal 
NECROPSY 
Gross Description. Brain: An area of softening involving the left caudate 
nucleus, lenticular nucleus, and internal capsule was present. The center of this area 
was necrotic and vacuolated, and the periphery was hemorrhagic. A large well 
organized thrombus completely occluded the left middle cerebral artery. Lungs 
Bilateral congestion and edema were present. The right lung showed a moderate 
degree of atelectasis. Heart: Weight 440 grams. Old fibrous bandlike adhesions 
were present between the left ventricle and the 
was slightly dilated. The tricuspid valve measured 12 cm., and was 
thickened ; the chordae tendineae were thickened and shortened. The pulmonary valve 
showed no abnormalities. The left auricle was dilated and the auricular endocardium 
was thickened. A large thrombus filled the whole left auricular appendage and was 
adherent to its wall. The mitral valve was stenotic and measured 7.5 cm. Shortening 
and thickening of the chordae tendineae were present 
vegetations were present on the mitral valve, the smallest the size 
largest 1.25 cm. in diameter. These were soft, friable and red. The aortic valve was 
in diameter, thickened and calcified. Both ventricles were hypertrophied, the 
left also slightly dilated. Gastrointestinal tract normal. Liver: Weight 1250 grams 
Cut section 


pericardial sac. he right auricle 
7 


moderately 


Numerous small and larg« 
of a pinhead, the 


1 
' 


[he surface was smooth, the edge sharp, and the color dark bluish-red. 
disclosed a homogeneous dark reddish soft liver tissue. Gall-bladder revealed choles 
terolosis. Spleen: A fairly old infarct 1% cm. in diameter was present. Pancreas 
normal. Kidneys: (See figures 1 and 2). ‘The surtace of the kidneys showed a tew 
deep scars similar to those found in arteriosclerotic kidney: 
rhe left kidney showed fetal lobulations. An average amount of cortex and medulla 


The vessels of the cortex and medulla were prominent 


Chere were no petechiae 


was present in both kidneys. 

(he calyces, pelves and ureters contained no calculi, amorphous sediment « ’ 
\ congenital double pelvis and ureter were present on the left side. Ureters: There 
Was no obstruction. The left ureter was do ble Bladder normal No ( ilculi were 
present. Genital Tract: The tubes and ovaries were senile in type. Adrenals: Both 
Marked postmortem degeneration was present 


ir crystals 


were of average size and shape. 
Extremities: The right ankle revealed complete ankylosis with inversion 
Microscopic Description. Heart: The mitral, tricuspid and aortic valves were 
markedly thickened by fibrous and hyalinized tissue; vascularity was increased. In 
the mitral valve near these vessels groups of large pale cells with vesiculated nuclei 
were seen. An occasional group of cells surrounded by pink-staining necrotic ma 
was noted. On the surface of the valve an acellular exudate was adherent in 
ireas. Near the point of adhesion massive collections of polymorphonuclears, lympho 
cytes and plasma cells were visible. In other areas of the valve large groups of 
{ bacteria were present on ot 


lymphocytes were present. Occasional small masses « 
near the valve surface. ‘The tricuspid valve disclosed old Aschoff bodies and streaks 
of lymphocytes. An area of calcification and cells resembling old Aschoff bodies were 
observed in the aortic valve. Many myocardial cells were hypertrophied, others showed 
pyknosis of their nuclei with granular degeneration of the cytoplasm. Marked 
obliterative thickening of the coronary vessels was present. In many of the 


vascular spaces Aschoff bodies were observed. Small patches oOo! myocardial fibrosis 


perl 


iniltrated with lymphocytes were present, vel No abnormalities were seen 


Spleen: Moderate congestion was present. f varying size composed of 
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Fic. 1. Right kidney and ureter kidney and ureter (8) showing n 
calculi or pathologic changes attributable to sulfapyridine. Note congenital double pelvis 


and ureter of left kidney. 


Microscopic section of each kidney (A and B) showing no concretions « 
other pathologic effects of sulfapyridine. 
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necrotic acellular material were seen. Some of these areas were relatively fresh, and 
red cells and lymphocytes were still visible. The vessels were markedly thickened. 
Kidneys: Slight congestion was present. Fibrous areas of varying sizes were seen. 
Enmeshed in the fibrous tissue were numerous lymphocytes and fibroblasts. The inter 
lobular arteries were moderately thickened. A moderate number of hyalinized 
glomeruli was noted. No crystals, amorphous sediment, or calculi were seen in the 
glomeruli or tubules. 


Fic. 3. View of heart showing left auricle and auricular appendage, mitral valve, 
and left ventricle. Note thrombus in auricular appendage, and large friable vegetations on 
mitral valve. 

COMMENT 


Mild nausea and vomiting occurred occasionally during the first month but 
never necessitated discontinuing the drug. The presence of red blood cells in 
the urine warrants mention. Their inconstant occurrence, limited number, the 


absence of gross hematuria, absence of sulfapyridine crystals in the urine, and 
the frequency with which this finding is noted with subacute bacterial endo- 
carditis caused us to assume that it was probably not a manifestation of sulfa- 
pyridine toxicity. Sodium bicarbonate was administered in conjunction with the 
sulfapyridine, but the literature contains no convincing evidence to indicate that 
it prevents the deposition of acetylsulfapyridine calculi. 
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The administration of sulfapyridine in excess of 500 grams has been reported 
by Plummer and McLellan,’* autopsy disclosing calculus ora ition and _ petechial 
hemorrhages in the renal pelvis. Long ** and Plummer ™ have informed us of 
several cases in which the dosage has exceeded 500 grams and in which no toxic 


t 


effects have occurred. However, no data are available regarding possible tissue 







damage. 

It would appear from the observations of others,’*:** as well as from ou 
case, that sulfapyridine administration may, in certain individuals, be maintained 
for unusually long periods without toxic effect. It is possible, as Long '* sug 
gests, that the drug may be tolerated indefinitely if toxic reactions do not appear 
within the first 45 days of its administration. 










SUMMARY 







We have presented a case in which 621 grams of sulfapyridine were admin- 
istered over a period of eight months. No untoward effects were observed ex 
cept for the occurrence of mild nausea and vomiting during the first month 
At necropsy the organs revealed no characteristic changes attributable to sulfa- 
pyridine. The literature contains no previously reported case of the administra 
tion of so large a dosage of sulfapyridine with absence of clinical and postmortem 
evidence of toxicity. The case is of interest in view of the frequency with which 
toxic reactions appear when the usual therapeutic dosages are employed. 











We wish to express our appreciation to Dr. J. Rosenthal and the Pathology Department 
- their excellent cooperation. 
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OBSERVATIONS ON A CASE OF INTERMITTENT 
POSTURAL HYPOTENSION * 


By Lovis B. Laprtace, M.D., F.A.C.P., Philadelphia, Pennsylvania 


ota 


PosTURAL hypotension is a syndrome characterized by the occurrence 


fall of arterial pressure when an upright posture is assumed. In that form of 
the malady which was first described by Bradbury and Eggleston,’ the fall of 


arterial pressure is accompanied by relatively little or no increase in heart rate 
The prevalent opinion is that the fall of pressure in cases of this type is owing 
to a defect of the reflex vasoconstrictor mechanism which adapts the circulation 
to changes in posture.**:* It has also been suggested, however, that the under- 
lving fault consists of an inadequate return of venous blood to the heart 

\n unique approach to the study of postural hypotension was afforded by a 
case in which the svndrome could be completely abolished by a number of dit- 
ferent procedures. ‘This case is also of interest because the hypotensive reaction 
was intermittent. Remissions in the occurrence of syncope and variations in the 
levels to which the blood pressure rises and falls are common, but there appears 
to be no previous report in the literature of repeated complete disappearance and 
recurrence of the entire syndrome over a period of many years 


Case REPORT 


T. S., a colored male, now 55 years old and a stevedore by occupation, sustained a 
fracture of the right tibia in 1931. Thereafter he noted occasional faintness on stand- 
ing but never lost consciousness and was promptly relieved by lving down. The frac 
ture failed to unite, and in 1933 the insertion of a bone graft was attempted at the 
Graduate Hospital. Following anesthetization by avertin and ether, the patient sud- 
denly became pulseless and the blood pressure could not be recorded. Prompt recovery 
was obtained by the injection of adrenalin, but the operation was postponed pending 
further study. 

Che report of a cardiac consultation in February 1934 stated that the blood pres- 
sure was 230 mm. Hg systolic and 154 mm. diastolic, but the heart presented nothing 
abnormal on physical, electrocardiographic or fluoroscopic examination and the patient 
was apparently a good surgical risk. One month later the operation was performed 
without complication under spinal anesthesia. The patient was followed in the Medi- 
cal Clinic and in November 1935 was transferred to the Heart Clinic. He stated 
that he had recently begun to have recurrent substernal pain, unrelated to physical 
exertion, and had noticed increasingly frequent dyspnea and palpitation on standing 
or walking. He had been unable to work since his accident in 193] 

* Received for publication September 29, 1941 

From the Cardiac Clinic of the Graduate Hospital, Philadelphia, Pennsylvania 
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Pertinent features of the past medical history were as follows: The patient had 
gonorrhea at 19. A prostatic punch operation for urinary incontinence had been per- 
formed at 49. In the same year syphilis had been discovered but a course of anti- 
syphilitic treatment had been discontinued before its completion. 

Physical examination revealed a well nourished and intelligent man of average 
build who appeared about 10 years younger than his stated age. The skin was dry 
The lymph nodes were not enlarged. The palpable arteries were not abnormally 
sclerotic. The lungs, heart and abdomen showed no abnormalities. There was nm 
edema of the extremities. On neurologic examination, the only abnormal signs noted 
were fixed pupils, absence of knee jerks, and trophic skin changes on both lower 
limbs. Blood count and urinalysis were essentially normal. Kahn and Eagle tests 
were positive. The basal metabolic rate was minus 10 per cent. A diagnosis of 
hypertensive cardiovascular disease and cerebrospinal syphilis was made. 

From November 1935, until April 1938, the patient made 25 visits to the Heart 
Clinic, and on 20 of these the blood pressure, seated, was above 150 mm. Hg systolic 
and 100 diastolic and averaged 200 mm. systolic and 130 diastolic. The pulse rate 
averaged 80 per minute. On four visits, the blood pressure was lower than 150 mm, 
Hg systolic and 100 diastolic, on one occasion being 120 mm. systolic and 80 diastolic. 

On April 1, 1938, the blood pressure, seated, was found to be 98 mm. Hg systolic 
and 60 mm. diastolic, and recent myocardial infarction was suspected. An electro- 
cardiogram, however, was normal, and the patient stated that he had been feeling 
somewhat faint but certainly no worse than at frequent intervals during the past seven 
years. Blood pressure was then measured in the recumbent posture and found to be 
135 mm. Hg systolic and 75 mm. diastolic. Upon standing it became unmeasurable, 
and the patient complained of severe dizziness. The condition was thereupon recog- 
nized as postural hypotension of intermittent occurrence. 


METHODS 


The studies to be reported were carried out in the course of afternoon visits of 
about three hours’ duration. The patient had usually eaten little or no lunch. Fol- 
lowing a preliminary rest period, repeated determinations of pulse rate and_ blood 
pressure (the latter measured by the ausculatory method from the left arm) were 
made in relation to the procedures which will be described. Since 1939, the episodes 
of orthostatic hypotension have apparently ceased to occur. For this 
because the hypotensive reaction was inconstant, seme of the observations which 
follow could not be repeated and certain contemplated studies could not be carried out. 


reason, and 


OBSERVATIONS 


The Association of Hypertension with Orthostatic Hypotension. Some 
gree of hypertension is noted in the records of occasional cases of orthostatic 
hypotension.**7*»® In these cases, however, the hypertension was observed 
only in the recumbent posture or was inconstant, the blood pressure tending to 
fluctuate within rather wide limits. In the present case the blood pressure 
reached and persistently maintained such high levels as 200 to 230 mm. Hg 
systolic and 140 to 150 mm. Hg diastolic. Only one report of a case comparable 
in this respect could be found in the literature. As will later be described, the 
high pressures occurred most frequently (but not always) at times when the 
hypotensive reaction was absent or only slightly manifest. When the hypo- 
tensive reaction was marked, the recumbent pressure was usually lower, 130 to 
180 mm. Hg systolic and 90 to 125 mm. Hg diastolic. 
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Effect of Change in Posture. Change from a recumbent to a standing pos- 
ture produced, at different times, each of the following effects on blood pressure : 
(1) A fall, averaging 50 to 100 mm. Hg systolic and 15 to 55 mm. Hg diastolic, 
followed by persisting hypotension (figure 1, a). (2) A fall, similar to the 
above, but followed by a gradual rise over a period of 10 to 30 minutes, to a 
point approximately the same as, or exceeding, the recumbent level (figure 1, >). 
(3) A fall, similar to the above, but followed by a prompt rise over a period of 
three minutes or less, to a point approximately the same as, or exceeding, the 
recumbent level (figure 1, c). (4) Either no change or a slight rise (figure 
1d). 

On those occasions when the hypotensive reaction was manifest, standing up 
usually produced a fall of pressure with persistent hypotension. After two or 
three hours, however, a more or less rapid rise of blood pressure followed the 
initial fall. On those occasions when the hypotensive reaction was not imme- 
diately manifest, little or no fall of blood pressure on standing was observed dur- 
ing the subsequent three hour period. 

The heart rate always increased slightly on change from a recumbent to a 
standing posture but, as is characteristic of “classical” orthostatic hypotension, 
it never increased to an extent commensurate with the fall of blood pressure. 
The recumbent heart rate averaged 70 per minute and increased on standing to 
an average of 76 to 92. The increase was greatest when the fall of blood pres- 
sure was most pronounced. 

Sweating, as judged by the presence of perspiration on the face or body, was 
often present when the blood pressure was high but was absent, even on very hot 
and humid days, whenever the blood pressure was low. The only exception, 
which will later be described, was when sweating accompanied a fall of blood 
pressure caused by immersion of the hand in painfully cold water. 

Faintness occurred when the blood pressure reached levels which were 
scarcely measurable, such as 65 mm. Hg systolic and 60 mm. diastolic, and the 
patient was then forced to support himself against a table. Faintness never 
progressed, however, to the point of complete loss of consciousness. Attention 
is drawn to the fact that no subjective sensations whatever accompanied the 
abrupt changes in blood pressure which occurred between such extreme levels as 
220 mm. Hg systolic and 130 mm. diastolic and 90 mm. systolic and 70 mm. 
diastolic. 

Change in position of the head, in the standing or recumbent posture, with 
out change in position of the body, had no significant effect on blood pressure 
or pulse rate. 

Effect of Arresting the Blood Flow to Active Muscles. Active movements 
of an arm or leg to which the circulation has been arrested by an inflated 
manometer cuff is followed by a rise of blood pressure in normal persons.'® 
This effect has been attributed to a vasoconstrictor reflex, the receptor endings 
of which are situated in the muscles of the limbs (and probably also in other 
parts of the body) and are presumably stimulated by the local accumulation of 
tissue metabolites. In the present case, the magnitude of the rise in blood pres- 
sure produced in this manner is without precedent in the literature. The fol- 
lowing example is typical of the results invariably obtained. In the standing pos 
ture, blood pressure being continuously about 85 mm. Hg systolic and 60 mm. 
diastolic, circulation in the leg muscles (which were active in supporting the 
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Fic. 1. Blood pressure and pulse rate reactions on changing from a recumbent 
standing posture. 4. Persistent hypotension. 8. Hypotension followed by gradual rise ot 
blood pressure. C. Hypotension followed bv rapid rise of blood pressure. D. Absence 0! 
hypotensive reaction. 

Fic. 2. Blood pressure and pulse rate reactions on arresting the circulation to activ’ 
muscles in the standing posture. A. The circulation to the legs was arrested by inflation_ot 
cuffs on the thighs at (Y). The cuffs were deflated and the circulation released at (Z) 
RB. The circulation to the right arm was arrested by inflation of a cuff on the upper arm at 
(W). The right hand was opened and closed forcefully 10 times at (X). The exercise was 
repeated at (Y). The cuff was deflated and the circulation released at (Z). 

Fic. 3. Blood pressure and pulse rate reactions on increasing the alveolar CO, a 
hyperventilation. Where indicated above, the subject began to breathe through two tubes 
one meter long and one inch wide. After 8% minutes the tubes were removed and room 
air breathed in a normal manner. Where indicated, the subject then took 10 deep breaths 


in rapid succession. 
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CASE REPORTS 
body) was arrested by compression of the thighs. There ensued a continuous 
rise of blood pressure from 85 mm. Hg systolic and 60 mm. diastolic to 210 mm 
Hg systolic and 145 mm. diastolic in two and one-half minutes (figure 2, a). 
Release of the compression was followed by a continuous fall of blood pressure 
to 70 mm. Hg systolic and 60 mm. diastolic in five minutes. blood pressure in 
the recumbent posture had been 140 mm. Hg systolic and 85 mm. diastolic. 

\rrest of the circulation in the arm produced a similar effect. In the stand 
ing posture, blood pressure being 70 mm. Hg systolic and 55 mm. diastolic, com 
pression of the arm was followed by a rise of pressure to 115 mm. Hg systolic 
and 85 mm. diastolic in two and one-half minutes (figure 2, >). At this point, 
opening and shutting the hand 10 times caused a further rise to 150 mm. Hg 
systolic and 110 mm. diastolic in two minutes. Opening and shutting the hand 
10 times more caused an additional rise to 200 mm. Hg systolic and 150 mm 
diastolic in one minute. Release of the compression was followed by a fall of 
blood pressure to 105 mm. Hg systolic and 80 mm. diastolic in two minutes, a 
secondary rise to 140 mm. Hg systolic and 105 mm. diastolic, and a further fall 
which reached 85 mm. Hg systolic and 70 mm. diastolic, seven minutes after 
deflation of the armlet. These effects were not caused by pain, since no pain 
was felt in either of the observations described, although it did occur on some of 
the other occasions when similar results were obtained. In other cases of pos 
tural hypotension the same procedure has produced relatively little or no rise in 
blood pressure.* *?» ?* 

The subject was then placed in a recumbent posture. Because of the higher 
blood pressure in this position, the rise produced by arrest of the circulation was 
less marked. When the subject stood up, arrest of the circulation being main 
tained, the characteristic fall of pressure was not observed. 

In both the standing and recumbent postures, a slight increase in heart rate 
accompanied the rise of blood pressure produced by arrest of the circulation. 
This was in striking contrast to the increase in heart rate which accompanied the 
fall of blood pressure produced by standing when the circulation was not ar 
rested. Measured from a continuous electrocardiogram, the rate, recumbent, 
was 67 (blood pressure 155 mm. Hg systolic and 105 mm. diastolic) ; standing, 
84 (blood pressure 85 mm. Hg systolic and 72 mm. diastolic) ; standing with 
thighs compressed, 96 (blood pressure 225 mm. Hg systolic and 152 mm. di 
astolic ). 

Sweating was apparent on hot and humid days whenever a high pressure 
was produced by arrest of the circulation to a limb. When levels of 190 mm. 
Hg systolic and 140 mm. diastolic or more were reached, perspiration became 
conspicuous on the head and body and disappeared promptly when the circula- 
tion to the limbs was restored. 

Effect of CO,. The effect of CO, was studied in the following manner. 
The subject was made to breathe continuously through a mouthpiece to which 
two rubber tubes, one meter long and one inch wide (detached from a Sanborn 
metabolism spirometer) were connected. He was, therefore, breathing room 
air through an additional “dead space” of one meter which substantially in 
creased the alveolar CO,. The following example is typical of the results in- 
variably obtained. In the standing posture, blood pressure being continualls 
about 85 mm. Hg systolic and 70 mm. diastolic, breathing through the tubes was 
accompanied by a progressive rise of pressure from 85 mm. Hg systolic and 70 
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mm. diastolic to 200 mm. Hg systolic and 135 mm. diastolic in eight and one-half 
minutes. Removal of the tubing and resumption of normal breathing was fol- 
lowed by a more gradual return of pressure to the resting level in 15 minutes 
(figure 3). 

In the recumbent posture, the effect of CO, was much less pronounced, owing 
in part to the already high pressure levels. The effect of breathing through the 
tubes while changing from a recumbent to a standing posture was inconstant 
On one occasion, blood pressure fell from 210 mm. Hg systolic and 130 mm, 
diastolic to 105 mm. systolic and 85 diastolic in one minute but rose to 190 mm 
systolic and 140 mm. diastolic in the next three minutes. On another occasion, 
the pressure did not fall when the standing posture was assumed but instead rose 
from 170 mm. Hg systolic and 115 mm. diastolic to 230 mm. systolic and 140 
mm. diastolic in three minutes. 

Pulse rate was not significantly affected by CO.,, although occasionally a slight 
increase of four to eight beats per minute was noted. 

Perspiration appeared over the entire body when the blood pressure was 
raised to the range of 190/140 mm. Hg systolic. 

Breathing through the tubes was accompanied by an increase in the rate and 
depth of respiration. Voluntary hyperpnea without the tubes, however, caused 
a striking difference in the reaction of the blood pressure (figure 3). In the 
standing posture, 10 deep respirations in rapid succession were invariably fol- 
lowed by a fall of blood pressure to levels which were frequently unmeasurable 
At such times, the subject became too faint to continue standing. Recovery took 
place within one to two minutes. ‘The procedure did not cause sweating. 

Effect of Cooling the Hand. With the subject in the standing posture, the 
hand was immersed in ice water. The initial blood pressure was 110 mm. Hg 
systolic and 85 mm. diastolic. Four minutes after the onset of continuous im- 
mersion, the blood pressure had risen to 230 mm. Hg systolic and 145 mm. di- 
astolic and the pulse rate (unlike its reaction to local circulatory arrest) had de- 
creased from 82 to 72. At this point, the hand became numb. Within five min- 
utes more, the blood pressure had fallen to 85 mm. Hg systolic and 55 mm. di- 
astolic. By this time, the hand was so painful as to necessitate its withdrawal 
from the ice water and the patient began to perspire profusely, the only occasion 
on which he did so in the presence of a low blood pressure. Three minutes after 
removal of the hand from the ice water, blood pressure had risen to 100 mm. Hg 
systolic and 90 mm. diastolic and the sweating had stopped (table 1). 

Effect of Exercise. Starting from the standing posture in which the blood 
pressure was 70 mm. Hg systolic and 60 mm. diastolic, the subject walked 1+ 
times over a conventional 18 inch, two step staircase in a period of one minute. 
Immediately after completion of the exercise, the blood pressure, standing, was 
only slightly changed, 95 mm. Hg systolic and 60 mm. diastolic. In the next 
90 seconds, however, it rose to 155 mm. Hg systolic and 105 mm. diastolic, then 
fell in the next five minutes to 120 mm. systolic and 90 mm. diastolic (table 1). 

Exercise of the upper limb, consisting of opening and shutting the hand 
forcefully (without previous arrest of the circulation), had no significant effect 
on the blood pressure. 

Effect of Carotid Sinus Pressure. In the standing posture, digital pressure 
over the right carotid sinus produced a fall of blood pressure from 110 mm. Hg 
systolic and 90 mm. diastolic to 65 mm. systolic and 50 mm. diastolic, and the 
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TABLE | 


Blood pressure and pulse rate reactions during various procedures. A. Immersion of the 
right hand in ice water. B. Walking over two step staircase, fourteen times in one minute. 
C. Digital pressure over the right carotid sinus. D. Inhalation of octyl nitrite. 


A. Effect of cold. 
Subject standing: BP 110 
Hand in ice water: 
1 minute 135 
~ 170 
30 
160 
120 
9 “ Qc se 
Hand withdrawn from ice water 
3 minutes 90 
Effect of exercise. 
Subject standing: 3P 70/60 
After walking: 
+ minute 60 
2 - 5/110 
Effect of carotid sinus pressure 
Subject standing: sP 90 
During C.S.P. 5/50 
\fter C.S.P. 70 
Subject recumbent: 
During C.S.P. 
\fter C.S.P. 
Effect of nitrite inhalation 
Subject standing: 
During nitrite reaction: 
\fter recovery: 190/140 


subject became extremely faint (table i). In the recumbent posture, the sam«e 
procedure caused a fall of blood pressure from 100 mm. Hg systolic and 70 mm 
diastolic to 90 mm. systolic and 50 mm. diastolic but no discomfort. The effect 
on the heart rate was determined from an electrocardiogram in the recumbent 
posture. Carotid sinus pressure produced slowing of the rate from 66 to 45. 
Effect of Nitrites. Nitrite effect was observed with the subject in the stand 


“ 
ot 


ing posture. Two deep inhalations of octyl nitrite were followed by a fal 
blood pressure from 200 mm. Hg systolic and 135 mm. diastolic to 75 mm. 
systolic and 60 mm. diastolic in 30 seconds. Three minutes after reaching its 
lowest point, the blood pressure had returned to 190 mm. Hg systolic and 140 
mm. diastolic (table 1). The low pressure was accompanied by slight faintness 
Estimation of Peripheral Blood Flow. Although quantitative estimates of 
cardiac output were not obtained, decrease in the stroke and minute volumes of 
the heart during the periods of hypotension may reasonably be inferred from 
the low mean ard small pulse pressures unaccompanied by any significant cardiac 
acceleration. An indication of the changes in peripheral blood flow was obtained 
from measurements of the skin temperature of the forehead by means of an 
electric thermocouple. In the recumbent posture, the blood pressure was 115 
mm. Hg systolic and 75 mm. diastolic and skin temperature 93.5° F.; on assum 
ing the standing posture, blood pressure fell to 65 mm. Hg systolic and 50 mm. 
diastolic and skin temperature fell to 92.2° F.; arrest of the circulation to the 
active forearm was followed by a rise of blood pressure to 200 mm. Hg systolic 


and 135 mm. diastolic and a rise of skin temperature to 93.5° F.; release of the 


circulation was followed by a prompt fall of blood pressure and skin temperature 


their previous standing levels. 
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A vasodilatation test showed, as a response to heating the body, a rise of skin 
temperature in the lower extremities of approximately 8 to 10° C. in 50 minutes, 
This reaction was considered normal in time but slightly subnormal in extent 
and presumably indicative of some degree of obliterative arteriosclerosis. 

Relationship of Blood Pressure Changes to Heart Size. The heart was ob- 
served by fluoroscopy during the changes in blood pressure induced by arrest and 
release of the circulation to the lower extremities. Although it was anticipated 
that the cardiac silhouette might increase in size when blood pressure rose and 
decrease in size as it fell, little if any change could be demonstrated. A mor 
definite change would probably have been detected by graphic methods, such as 
roentgen kymography, but its relatively minor degree might be predicted by th 
fact that it escaped direct observation. 

Relationship of Blood Pressure Changes to the Electrocardiogram. \n th 
standing posture, the electrocardiogram was entirely normal. Rise of blood 
pressure (induced by compression of the thighs) from 85 mm. Hg systolic and 
72 mm. diastolic to 225 mm. systolic and 152 mm. diastolic was accompanied by 
a slight reduction of the T-wave voltage from 0.3 to 0.25 millivolts in Lead | 
and from 0.4 to 0.3 millivolts in Lead II. In the recumbent posture, the T- 
waves were inverted in Leads II and III and the electrical axis was normal but 
shifted toward the right. Thus the changes in the electrocardiogram which 
accompanied the extreme fluctuations of blood pressure were relatively insignifi- 
cant. 

DiscussION 


The recurrent complete disappearance of the hypotensive reaction in this cast 
caused the disorder to remain unrecognized for a period of seven years. For the 
same reason postural hypotension is perhaps frequently unrecognized in other 
cases. The clinical course in this case also emphasizes a common tendency otf 
postural hypotension toward symptomatic improvement, if not actual recovery. 
The majority of reported cases have been studied during the height of a malad) 
which, from the descriptions of repeated syncopal attacks, appears almost 1n- 
compatible with life. The scarcity of autopsy reports or even notation of death 
under the circumstances is significant.'. Sleeping in a head up position, which 
favors concomitant lowering of blood pressure, is apparently a beneficial proce- 
dure.* Presumably the more prolonged the hypotension, the more effective 1s 
the stimulus for the development of whatever compensatory reactions are in- 
ve iIved. 

The prevailing opinion as to the nature of postural hypotension has been 
stated by Ellis and Haynes *: “These subjects evidently fail to have reflex vaso- 
constriction when in a standing position, which would compensate for the in- 
creased hydrostatic pressure.” On the other hand, MacLean and Allen * have 
reported that “recent studies . . . suggest that the defect in postural adaptation 
is not a defect in arteriolar vasoconstriction but rather one in maintenance ol 
adequate return of venous blood to the heart.” The former view seems to offer 
the more plausible explanation of the observations recorded in the present casé 
It is very unlikely that simply arresting and releasing the circulation in the fore- 
arm could produce such extreme and rapid changes in blood pressure except }) 


means of reflex effects upon the arterioles. The evidence of reduced cardiac 
blood 


output in the presence of hypotension indicates that the return of venous 
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to the heart was diminished. However, the fact that the hypotensive reaction 
was never accompanied by syncope favors the belief that inadequate arteriolar 
constriction as well as decreased venous rettirn was involved 

Additional evidence in favor of a defective reflex vasoconstrictor mechanism 
is the observation that the changes in size of the cardiac silhouette were less than 
might reasonably be expected if the volume of venous return was the only fac- 
tor involved in producing the fluctuations in blood pressure. Furthermore 
sweating in this case disappeared in the presence of hypotension, which is in 
contrast to the profuse sweating which occurs in normal subjects when venous 
return is decreased to the point of critically lowering the arterial pressure. Like- 
wise unexplained except by postulating interruption of a reflex mechanism is the 
failure of the heart to accelerate in the presence of hypotension. Such evidence 
all points toward inadequate arteriolar constriction rather than inadequate re- 
turn of venous blood to the heart as the cause of the hypotensive reaction in the 


case described. 


The site and nature of the lesion which interrupted the vasoconstrictor, 
cardioaccelerator reflex arc in thts case are uncertain. The interruption was 
neither complete nor permanent. It was not complete because at all times it 
was possible to produce vasoconstriction as an effect of CO, or accumulation 


f muscle metabolites. It was not permanent because the hypotensive syndrom«e 


disappeared spontaneously. The most probable explanation is that postulated 
in other cases of postural hypotension with tabes dorsalis, a lesion in the hypo 


thalamic region involving the autonomic reflex center Che rise of blood pres- 
sure induced by various procedures would seem to result, under the circum 
stances, from a “breaking through” of stronger afferent impulses when weaket1 
mes were ineffective. Likewise, the gradual disappearance of the hypotensive 
syndrome might result either from a progressively increasing number of physio 
logic afferent impulses or from fluctuations in nerve conductivity at the site of 
the lesion due to local metabolic changes \n interesting possibility, but on 
considered by Stead and Ebert * to be potentially unlikely, is that the defect lay, 
not in the central part of the reflex arc, but in the receptor organs If this 
were true, the production of vasoconstriction, either spontaneously or in responss 


1 


to various procedures, would be attributable to the production of chemical stimu- 
lation (by CO,, metabolites, etc.) sufficient to produce afferent impulses in re 
ceptors which for unknown reasons were relatively insensitive 

The relationship between orthostatic hypotension and essential hypertension 


in this case is noteworthy. The fact that the recumbent blood pressure tended 
to be relatively high whenever postural hypotension was absent illustrates the 
det 


ustinction between high blood pressure caused by reflex vasoconstriction and 


that caused by persistently increased vascular tonus in essential hypertension. 
he blood pressure level was obviously determined by the combined influence 
1 both factors and whenever the factor of reflex vasoconstriction was removed. 
some lowering of blood pressure occurred Che tendency of the blood pressure 
fo return to hypertensive levels is reminiscent of the blood pressure reactions 
lollowing surgical operations designed to interrupt efferent vasoconstrictot 
pathwavs. 

It is of interest that the present case exhibited none of the clinical, 


fluoro 
scopic or electrocardiographic changes in the heart which are c mmonlv asso 


t 1.7 | 


“0 1 . ° m 
clatea with prolonged elevation of blood pressure in spite of the fact that hyper 
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tension had undoubtedly been present for at least seven years. Indeed the 
hypertensive and postural hypotension may have exerted a mutually beneficial 
effect upon each other. It is not unlikely that the hypertension tended to 
counteract the consequences of the defective reflex. A comparable case has been 
observed by Bellet ° in which the fall of blood pressure on standing persisted 
but symptoms decreased in proportion to the progressive development of essen- 
tial hypertension. Possibly the ultimate symptomatic improvement in many cases 
of postural hypotension may be owing largely to an added increment of arteriolar 
tonus. 
SUMMARY AND CONCLUSIONS 


1. A case of intermittent postural hypotension, associated with hypertension, 
is described. The hypotensive reaction, because of its inconstancy, was unrecog- 
nized for seven years during which time the patient attended medical and heart 
clinics. It appears likely that for the same reason the disorder is frequently 
overlooked in other cases. 

2. The hypotensive reaction could be abolished by various procedures, such 
as arresting the circulation to active muscles and increasing the CQ, content of 
the inspired air. 

3. The observations which were made in this case favor the belief that 
postural hypotension is caused by a defect of reflex arteriolar constriction. 

4. Hypertension may have exerted a beneficial effect as a compensator) 
influence. 
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HODGKIN’S LYMPHOGRANULOMA (RECTAL STRICTURE); 
REPORT OF A CASE* 


By MANUEL G. SpIEsMAN, M.D., and HyMAN I. RuBENsTEIN, M.D., 
Chicago, Illinois 


HISTORICAL 


Previous to Schlagenhaufer’s report of a primary case of Hodgkin’s disease 
of the gastrointestinal tract in 1913 it was a generally accepted rule that the 
gastrointestinal tract was immune to this disease. Today the literature on this 
subject and our personal experience make it possible for us to assume that some 
cases grossly diagnosed as gastric carcinoma, gastric ulcer, enterocolitis, tuber- 


culosis, lymphosarcoma, obstruction of the colon, and carcinoma and syphilis of 


the rectum may have been intestinal or rectal Hodgkin's disease. 

Even though primary and secondary gastrointestinal Hodgkin’s disease is 
definitely known to exist, the meager literature emphasizes the small number of 
reported cases. Of Hodgkin’s stricture of the rectum the writers were able to 
uncover only two cases, one reported by Gallant and De Vinals and the other 
given to one of the writers (M. G. S.), by personal communication from B. 
Neiman, former pathologist of the Cook County Hospital, Chicago. The case 
reported in this paper makes only three cases known to the writers to date. 

An impression of the infrequency of the gastrointestinal manifestations of 
Hodgkin’s disease is given by the following investigators: Goldfarb quotes Mead 
who reported a series of 16,254 autopsies of which 80 were generalized Hodg- 
kin’s disease, three were isolated intestinal Hodgkin’s and in only one was there 
secondary involvement of the intestinal tract. Wells and Mayer in 1904 col 
lected 238 cases of pseudoleukemia of which seven were confined principally to 
the gastrointestinal tract. 


E1 [OLOGY 


The etiology of Hodgkin’s disease is still not definitely understood. Sherman 
in an excellent review of 75 cases quotes Stewart and Dobson who enumerate 
the different etiologic possibilities: (1) An atypical form of tuberculosis. (2) 
A specific infection due to a diphtheroid bacillus. (3) A neoplastic disease. (4) 
\ granuloma of unknown etiology. Most investigators favor the latter theory. 
Lubarsch believes Hodgkin’s disease is in an intermediate position between an 
infectious granuloma and a true tumor. Symmers believes that it is an in- 
fection of the hemolytopoietic system 


PATHOLOGY) 


Terplan divided cases of Hodgkin’s disease of the gastrointestinal tract into 
two groups: (1) Cases in which the gastrointestinal tract is exclusively involved 
and (2) cases in which the gastrointestinal lesions are part of a generalized or 
disseminated disease. 

* Received for publication December 3, 1940 

oe Department of Proctology of the Surgical Service of the Mt. Sinai Hospital, 
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The process may reach the intestinal tract by direct continuity from the 
involved mesentery, by retrograde lymphatic transport from the mesenteric 
nodes, or rarely by a primary nodular infiltration of the lymphoid tissue of the 
submucosa which then protrudes into the lumen or invades the other coats of the 
bowel. The case communicated to us by B. Neiman was of the primary type 


involving only the rectum and no other organ. The case which we are reporting 
is probably secondary to involvement of the mesentery. One can distinguish (1) 
the ulcerating type of lesion which is more common and consists of numerous 
ulcers and infiltrations of the stomach or bowel; (2) the tumor-like form which 
may also be subdivided into: (a) nodular infiltrations that involve a small seg- 
ment, varying in size from that of a pin-head to that of a tangerine, and (b) a 
more diffuse involvement which produces a stricture of the bowel and is difficult 
to differentiate from carcinoma or sarcoma. Our case fits into the above classi- 
fication of Type 2, subdivision “‘b.” The ulcerative type may extend through 
the various coats of the intestinal wall, perforating into the general peritoneal 
cavity with resulting peritonitis; or it may produce chronic hemorrhage with an 
accompanying severe anemia. Other organs may be involved, such as the liver, 
pancreas, spleen and peritoneum. 

In Sherman’s series of 73 cases reported in the literature of which 50 wer 
examined post mortem, infiltrations were noted in the liver in 11 and in the spleen 
in 15. The pancreas was involved in six cases and the lungs in four. 

The characteristic microscopic picture is described as a progressive diffuse 
granulomatous process which involves primarily lymphadenoid tissue. Th 
initial change is hyperplasia of the lymphoid reticulum which is followed by the 
formation of a peculiar granulation tissue containing a wide variety of cells which 
replaces the normal architecture. This tissue undergoes necrotic changes and 


the process terminates with the formation of a hyaline fibrous tissue. The chief 
characteristic of the cytologic picture is the polymorphous appearance of the tis- 
sue, giving it a granulomatous character. The tissue is composed of varying 


quantities of small and large lymphocytes, reticulum cells, plasma cells, eosino- 
philes, polymorphonuclear neutrophiles, fibroblasts, and mononuclear and mullti- 
nuclear giant cells (Steinberg and Reed cells). Some cases vary from the classic 
picture, presenting a complex problem to the pathologist. 


SYMPTOMS 


The intestinal type of Hodgkin’s disease presents one of two varieties 0! 
symptoms: (1) the inflammatory variety is accompanied by the passage of blood, 
bloody mucus, with abdominal pain, meteorism, diarrhea, etc., simulating tubercu- 
lous enterocolitis; (2) the obstructive type presents symptoms such as constipa- 
tion, obstipation, diarrhea, bloody mucus, abdominal cramps or complete obstruc- 
tion usually simulating carcinoma. Other symptoms of both types are malaise, 
weakness, loss of weight, loss of appetite, and pruritus ani. 


DIAGNOSIS 


The diagnosis of intestinal or rectal Hodgkin's disease is made by the biops) 
findings, visualization and palpation of a stricture and the roentgenologic evidence 
of a rectal or colonic filling defect. The microscopic changes at times may b 


difficult to differentiate from those of lymphosarcoma. ‘The characteristics 0! 
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generalized Hodgkin's disease such as enlargemet f the lymph nodes, liver and 
spleen and blood changes may be absent. The roent¢ logic changes in Hodg 
kin’s disease of the intestinal tract are n *haracteristi Ruggles and Stone 
state that there is no type of lesion or region characteristic of the disease and 
therefore there is no specific picture. Very few roentgenologic reports of Hodg 
kin’s disease of the intestinal tract have been reported in the literature. In one 
of Sherman’s cases the roentgenograms showed filling defects which were inter 
1 


preted as non-specific ulcerative colitis, and simulated intestinal defects seen in 


t 
patients with tuberculous peritonitis and intestinal malignancy 


DIFFERENTIAL DIA 


Hodgkin’s disease of the stomach usually simulates gastric carcinoma and 
gastric ulcer. In the small and large intestine 1 y reseml enterocolitis and 
carcinoma and in the recto-sigmoid it simulat mphopathia venereum, 
stricture, carcinoma, syphilis, tuberculosis, 
tive proctitis and roentgen stricture. 

Hodgkin's rectal stricture may consist 
involve a small segment and vary in size 
tangerine ; or there may be a more diffuse 1 
of the rectum. These nodules may or m 


stricture type was present about 7 to 8 cm. above tl ro The surface 


was nodular, granular, ulcerated and beefy in appearat Bloody mucus was 
present below the stricture. The strictur unen admitted the examining finget 
The walls were indurated, resilient and of t nsistency of sponge rubbet 
The consistency of the wall was softer than that of carcinoma or lymphopathia 
venereum. There were no palpable lateral sinuses as felt in lymphopathia 
venereum: and no ulcerated crater o1 ] 
noma. The history of previous abdot 
helped to establish the diagnosis. 

Carcinoma of the rectum, esp 


their tubular strictures, can be diagn 


they may occur at any age, they are 
40 to 60. There is usually a history 
backache and loss of weight. 

Lymphopathia venereum ano-rectal 
for syphilis, is usually found in young color 

d occasionally in white. The per ) 

series of 138 rectal strictures reported by one of us (M 115 g a posi 
tive Frei test. Of the 115, 90 per cent were negroes, 9 | cent white and | 
per cent Mexican. Ninety-eight of the femal ere colored, one was Mexican 
and five were white. There were five male negroes: six male whites and one 
Mexican. The majority of these strictures are located 4+ to 6 cm. from the anal 
verge. The anal opening is usually patulot n the ano-rectum the lumen 
tapers down, giving the appearance of a con hi n is usually tubular, 
with irregular constrictions and latera ickets fil ith granulation-tissue 
which easily breaks on digital pressurs hese patients are obstipated and void 
a “cherry-juice-like discharge.” The diagnosis is made by the biopsy findings 


I chronic granulation tissue and a posit 
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Ulcerative proctitis and colitis occasionally produce rectal stenosis of the 
tubular variety but do not present the cone-like narrowing seen in lymphopathia 
venereum. There are usually general debility, cachexia, and dysentery of long 
standing, but the stenosis comes on much later than it does in Hodgkin’s disease, 
The biopsy presents granulation tissue and the Frei test, blood picture and 
Wassermann reaction are negative. 

Amebic granuloma. Although rare this condition has been seen by us in 
three instances and must be considered in the differential diagnosis of rectal 
strictures. The patient usually passes bloody mucus but little or no pus. Direct 
smear presents active amebic trophozoites, and the biopsy shows granulation tis- 
sue not pathognomonic of Hodgkin’s disease. 

Tuberculous stricture of the rectum is also rare. David reports three cases 
although in Graham and Cohen’s analysis of 1000 autopsies of which 226 had 
tuberculosis of the lung, none presented hyperplastic tuberculosis. The scrap- 
ings from a positive case should present tubercle bacilli and yeast cells. A good 
rule to follow is “no lung tuberculosis no rectal tuberculosis.” 

Post radiation stricture may result following radium and roentgen-ray treat- 
ment for carcinoma of the cervix, uterus, prostate, bladder and pelvis. In these 
cases the stricture is hour-glass in appearance, and the mucosa around the ulcer 
presents telangiectasis. The biopsy shows granulation tissue. Our patient had 
had roentgen therapy of the abdomen and pelvis, and a roentgen stricture had 
to be and was ruled out. 

Syphilitic stricture, contrary to popular belief, is also a rare entity. If pres- 
ent in the ulcerative fibrotic stage, there are fibrotic bands palpable between the 
ulcers instead of nodules and granulomata. 

If the ulceration is completely healed one has in reality a healed gumma which 
presents a healed ring deformity with no blood or pus discharge. ‘There is a 
history and positive serologic reaction for syphilis. If ulceration does exist the 
condition responds to anti-syphilitic treatment, which Hodgkin’s disease or carci- 
noma or lymphopathia venereum does not. We have seen only one healed syphi- 
litic ring stricture and one of the ulcerative fibrotic type in 15 years; this includes 
three years in the Cook County Gastrointestinal Rectal Clinic of Chicago, in 
which one sees rare and unusual proctologic conditions. 

Gonorrhea of the rectum, although commonly present in women, produces few 
if any rectal strictures. Since the advent of the Frei test many rectal strictures 
formerly believed to be gonorrheal in origin have been found to be caused by 
lymphopathia venereum. We have not seen a single case of proved gonorrheal 
stricture. The case we are reporting in this paper had had gonorrhea and this 
had to be considered in the differential diagnosis. 

Strictures of external origin, such as that seen in carcinoma of the prostate, 
chordoma, sarcoma, dermoid cysts, Krukenburg tumor in the cul-de-sac of Doug- 
las, cancer of the pelvic organs pressing on the rectum, pelvic abscess, can usually 
be differentiated from Hodgkin’s disease by the absence of ulceration in the mu- 
cosa and the elicitation of the above extrinsic pathologic changes. If the intrinsic 
tumor perforates the rectal mucosa as it sometimes does in carcinoma of the 
prostate, the biopsy will make the diagnosis. 

Rare and benign tumors of the rectum such as fibroma, lipoma, adenoma, 
angioma, adeno-myoma, fibromyoma of the non-malignant type and sarcoma, 
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melanoma and leukosarcoma are more or less rare tumors which can produce a 


rectal stenosis and should be kept in mind. ‘The biopsy makes the diagnosis. 

Leukoplakia, although very rare, produces narrowing of the rectum with 
chronic proctitis. 

Lymphosarcoma is characterized by prominent palpable folds of thickened 
The folds are not fixed and are freely movable on digital 
examination. The mucosa does not appear ulcerated, and the patient may or 
tion is rare and has been seen only once 


mucosa Or rugae, 


| 
may not pass bloody mucus. The condi 


by us. 
TREATMENT 


Roentgen therapy stands out as the most helpful form of treatment as shown 


by Holmes, Dresser and Camp. 
combination of resection with roentgen therapy in localized lesions of the gastro 
intestinal tract. Other palliative measures such as high caloric diet, liver and 
arsenicals help to maintain the 


Sussig, Singer and others have advocated a 


iron and in certain cases small doses of the 
patient’s strength. 
PROGNOSIS 


Craber reported 310 cases of Hodgkin's disease, 125 proved by biopsy; 10.3 
per cent lived for five or more years following radiation; 16.8 per cent of the 
proved cases revealed that five year survivors were on the average 10 years 
younger (34 years of age) than a group that had survived for six months or 
The difference in the period of survival between the two groups is appar 
lisease, although the histo 


less. 
ently owing to the difference in the virulence of the « 
logic appearance of the nodes showed no correlation. Features which favored 
good prognosis were localization in one area if combined with early treatment ; 
absence of leukocytosis or leukopenia and gain in weight after irradiation. Fe 


ver, marked pruritus and splenomegaly were apparently unfavorable signs. 


CASE REPORT 


rhe case is that of a young married woman, aged 24, who was first seen by one 
H. I. R.) on November 28, 1931. Her only complaint was that of a dry cough 
weeks’ duration with no history of any preceding upper respiratory infection. 
Examination revealed the following: She was somewhat obese and had a slight fever; 
the tonsils were small with no evidence of infection; the chest findings were grossly 
negative. She was not seen again until July 9, 1932 (seven months later), when she 
gain complained of a hacking cough. 
Examination at this time revealed a slight fever of 100.8° F. orally and a small 
mass palpable in the right supra-clavicular region, as well as enlarged glands in both 
axillae. A blood count done on July 9, 1932 revealed white blood cells 24,900; neutro- 
philes 80 per cent; small lymphocytes 15; large lymphocytes 1; eosinophiles 2; and red 
blood cells 4,010,000. The Mantoux test, Wassermann and Kahn tests were negative, 
as well as agglutination tests for undulant fever. A stereoscopic roentgen-ray of the 
chest (8/3/32) revealed a moderate amount of fibrosis in both lung fields; the costo- 
phrenic and cardio-phrenic angles were clear. A mass the size of a dime was present 
in the lowermost portion of the right hilus simulating a lymph node. Subsequent blood 
counts (8/3/32) showed a moderate leukocytosis. White blood cells 22,400; neutro- 
small lymphocytes 23; basophiles 2; large lymphocytes 4, with a slight 
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The two possible conditions considered at this time were leukemia and Hodgkin's 


disease. On August 4, 1932 a biopsy of the cervical mass was done and a diagnosis of 
Hodgkin's lymphogranuloma (atypical) was made by Dr. Israel Davidson, Pathologist 
at the Mt. Sinai Hospital (figure 1). 


Fic. 1 (above). Cervical lymph node removed on 8/4/32 showing changes characterist! 
of early Hodgkin’s lymphogranuloma. The normal architecture of the lymph nodes is ob- 
scured by a diffuse infiltration with a very clear pleomorphic type of granulation tissue wit! 
leukocytes, many of them eosinophilic, with lymphocytes, plasma cells and fibroblasts. Th 
reticulum is thickened, the endothelial cells are markedly swollen. Some of the cells stand 
out due to the size of their nuclei and some appear to contain several compact nuclei. ( High 
Power X 500.) 

Fic. 2 (below). Biopsy taken from peri-renal region removed on 8/23/34 presents 4 
considerably farther advanced stage in the development of Hodgkin’s granulomatous tissu 
Here the reticulum is much more prominent and the cells are in the background as compared 
with the preceding figure. Definite small compact giant cells are seen. The granulation tissue 
has retained its thickened reticulum but lacks its former cellularity. (High Power X 500.) 
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Deep roentgen-ray therapy was prescribed and 
chest and axillae, resulting in the disappearance my 


>| I 
¢ the following summer (1933) she became pregnant and d 


to the neck, sternum, 


Ihadenopathy. Du 
ume 1 a normal baby 
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FG 3 (above). Biopsy section taken 
ture showing rectal mucosa with its accom 
H and E stain.) 

1G. 4 (below). One section of Hodgkin's ny rranuloma rectal { shown 
igure 3 visualized under high power, showing lympl tes, eosinophi wlymorphonucleatr 

tes and occasional giant cell (H and I 


girl (May 17, 1934). During her pregnancy s edema of the 
in from the axilla to the mid-fingers which 


sidual until 
Her labor and puerperium were mi itely tebri luring the thre 
postpartum she developed oliguria, increasing pain in tl 


1 and left 





356 MANUEL G. SPIESMAN AND HYMAN I. RUBENSTEIN 


lumbar region together with progressive edema of the lower extremities. A g 
intestinal roentgen-ray examination on August 14, 1934 failed to reveal any pat! 
cal findings. 


Fic. 5. Mrs. F. H. Colon enema shows a tubular stricture formation in the rectosigmoid 
region about four inches long and another in the distal sigmoid region also about four inches 
long. They both appeared intrinsic. Biopsy established the diagnosis of Hodgkin’s lympho- 
granuloma. 


On August 15, 1934, pyelography revealed a non-functioning left kidney 


guinea pig inocu'ation with a catheterized specimen from the left kidney reveal 
evidence of tuberculosis at guinea pig autopsy (10/16/34). Exploration of 
kidney was advised and performed by Dr. H. Rolnick (8/23/34) with the findi 
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a mass of glands (weighing several pounds) compressing the left kidney and uretet 
and extending down into the pelvic region. The mass and kidney capsule were freed 
to some extent and a biopsy (No. 2) was taken, which specimen corroborated the 
previous diagnosis of Hodgkin’s lymphogranuloma (Dr. 1. Davidson). (Figure 2.) 
Deep roentgen-ray therapy in repeated courses followed with clinical improve 
ment and gain in weight up to 147 lbs. The recurrent enlargement of the glands in 
the abdomen, suprapubic and pelvic regions responded to the successive series of deep 
roentgen-ray therapy with resultant well being of the patient. Supportive therapy ot 
high caloric diet along with liver and iron helped in maintaining the patient’s strength 


during a period of eight years. During the last year, however, progressive bowel dis- 


comfort developed with frequent muco-sanguinous stools and marked tenesmus, altet 
nating with obstipation. A rectal examination (by H. I. R.) in March 1939 revealed 
a firm infiltrated constriction ring in the rectal ampulla about four inches above the 
anal opening, which barely permitted the passage of the examining finger. Concen 
tration of deep roentgen-ray therapy over this region was advised and carried out with 
little improvement of the rectal symptoms. On September 19 and 21, 1939, procto 
scopic examinations were done by one of us (M. G. S.) and biopsy specimens were 
removed with the diathermy cutting current directly from the infiltrated area in the 
rectum. The pathological report revealed “mucous membrane with regular glands 
and dense areas of infiltrating round cells and eosinophilic polymorphonuclears. Sub 
mucosa and muscularis similarly infiltrated. There are a few scattered large epithelial 
cells which with the eosinophiles suggest Hodgkin’s lymphogranuloma” (Dr. I. Pilot) 
(Figures 3 and 4.) 

A barium roentgen-ray of the colon done shortly after the biopsy revealed the 
presence of constriction rings in the rectal and sigmoid regions (figure 5). The 
question that presented itself was, were these strictures in the sigmoid and rectum 
possibly due to the resultant fibrosis from the intense deep roentgen-ray therapy she 
had previously received or was it part of the generalized Hodgkin’s disease process 
infiltrating the sigmoid and rectum? From the results of the proctoscopic examination 
and biopsy findings we feel justified in concluding that the strictures of the rectum and 
sigmoid were part of the Hodgkin’s disease process infiltrating and extending from 
the previously described abdominal and pelvic lesions. Further roentgen-ray therapy 
and supportive treatment were administered. The patient again improved for several 
weeks, but this was followed by a progressively downward course. During the last 
months of the patient’s illness there was continued fever, lack of appetite and in 
ability to eat or drink without experiencing prompt abdominal pain, tenesmus and fre 
quent muco-sanguinous stools. There followed progressive wasting with terminal 
bronchial congestion. The patient died on January 11, 1940, more than eight years 
after the first appearance of symptoms. An autopsy could not be obtained 


CONCLUSIONS 


1. Hodgkin’s lymphogranuloma of the gastrointestinal tract is comparatively 
uncommon. 

2. Hodgkin’s lymphogranuloma of the rectum is very rare. A case is re 
ported herewith which is only the third definite one discovered in the literature 
and by personal investigation. 

3. A differential diagnosis of rectal strictures is discussed 


BIBLIOGRAPHY 


1, CRAVER, L. F.: Local and general irradiation in Hodgkin’s disease, Radiology, 1938, xxxi, 


42-47. 

. ae : , 

«. Davin, V. C.: Pseudo-carcinoma of stomach resembling carcinoma, Ann. Surg., 1928, 
Ixxxvii, 555-565. 





358 MANUEL G. SPIESMAN AND HYMAN I. RUBENSTEIN 


3. GoLpFars, S. J.: Hodgkin’s disease of the gastrointestinal tract, Mt. Sinai Hosp. Bull, 


1937, iv, 298-303. 
4. GALLANT, Mones P., and De Vinats, Roca: Lymphogranuloma de Hodgkins rectal 
de forme tumorale, Arch. d. mal. app. digest., 1938, xxviii, 67-73. 

. Hotmes, G. W., Dresser, R., and Camp, J. D.: Lymphoblastoma; its gastric mani- 
festations, with special reference to roentgen findings, Radiology, 1926, vii, 44—50. 
LusarscH, O.: Ueber Lymphogranulomatose, Berl. klin. Wechnschr., 1918, lv, 708-710. 
NEIMAN, B.: Personal communication (Former Pathologist Cook County Hospital, 

Chicago). 
Ruacies, H. E., and Stone, R. S.: Lymphoblastoma involving stomach, roentgenologically 
considered, California and West. Med., 1930, xxxiii, 486-490. 
. SINGER, H. A.: Primary, isolated lymphogranulomatosis of the stomach, Arch. Surg. 
1931, xxii, 1001-1017. 
Sussic, L.: Intestinal type of lymphogranulomatosis, Med. Klin., 1924, xx, 415-416 
SCHLAGENHAUFER, F.: Ueber Granulomatosis des Magendarmtrakts, Zentralbl. f. patl 
Anat., 1913, xxiv, 965-9060. 
SHERMAN, E. D.: Gastrointestinal manifestations of lymphogranulomatosis 
disease), Arch. Int. Med., 1938, Ixi, 60-82. 
3. SPIESMAN, M. G.: Lymphogranuloma inguinale, rectal stricturé 
Jr. Digest. Dis. and Nutrition, 1937, iii, 931-9306. 
Symme_rs, D.: Certain unusual lesions of the lymphatic apparatus, Arch. Int 
iv, 218-237. 
. TERPLAN, K.: Ueber die intestinale Form der Lymphogranulomatose, Virchow’s Arch 
path. Anat., 1922, ccxxxvii, 241-264. 
. Wetxts, H. G., and Maver, M. B.: Pseudoleukaemia gastrointestinalis, Jr. 
Assoc., 1904, cxxviii, 837-855. 


( Hodgkin's 
and prestricture, Am 
Med., 1909, 
f. 


Am. Med. 


A CASE OF MARKED TORTUOSITY OF THE ABDOMINAL 
AORTA WITHOUT CALCIFICATION, CAUSING MILD 
ATTACKS OF SUBACUTE INTESTINAL 
OBSTRUCTION * 


By Ropert S. Patmer, M.D., F.A.C.P., Boston, Massachusetts 


THE consensus of present medical opinion is that atherosclerosis of the aorta 

is most marked in the abdominal portion and that it rarely if ever gives rise t 
This opinion is unanimously expressed in the recent text- 
One encounters patients with marked general atherosclerosis 


} 


clinical symptoms. 
books consulted.’ 

of the large vessels complaining of various irregular digestive symptoms, vari- 
ous aches and pains, paresthesias, loss of weight and often mental retardation. 


Such patients seem to exemplify the results of advanced general senile changes 
rather than specific localizations, accompanied by rather than due to the athero- 
sclerosis. Some authors* have held that digestive disorders are due to abdomi- 
nal sclerosis with narrowing of the blood vessels, whereas others * have ascribed 
pain and stiffness in the back to ischemia resulting from calcareous disease of 


the dorsolumbar aorta. 

In the past, older authors referred to angina abdominis (Pal, Brunton, All- 
butt) and “angina pectoris pseudo-gastralgique” (Huchard). Goodman‘ re- 
fers to these authors and presents the case of an 82 year old female who, foll 


OW- 


* Received for publication February 7, 1940. 
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ing hard physical work, was stricken with umbilical pai 
anxiety, nervousness and restlessness, promptly relieved 
nitrite. Attacks of coronary insufficiency, bl 
chemia, may be represented by pain in the 
likely that specific abdominal pain due to atl 
or its branches occurs except as the result of 
teric thrombosis or dissecting aneurysm. 
teresting because the abdominal aorta was 
cation, and resulted in mild attacks of subact 


ressure on the left portion of the transverse co 
| | 


\ male architect was first seen 
servation. He was without complaint 
been discovered 10 years previously 
mother died of old age at 84. One 

ise was not contributory. 

Physical examination showed to1 
compression. The heart was enlarged 


Hg systolic and 120 mm. diastoli 


nur was heard at the apex and along 


Che percussion note was 
whispered voice in the paravertebral regio 
he scapulae. The remainder of the phy 

ature of greatest interest, which was 


left in the loin, which could easily be 1 


and over the pelvic brim slightly to the 
i tortuous thoracic aorta and slight promi 
transverse diameter of the heat 
227 cm. The electrocardiogram 
rsion of T, and late inversion of 
ation of fluid (Fishberg technic 
showed none up to a trace of albu 
casional red cell and none to many gt 
showed an excretion of 10 per cent in 
cent in one hour. ‘The nonprotein 
lhe diagnosis was hypertensive 
nic vascular nephritis, hyperten 
general hygienic directions and 


lo! 


Che patient had felt well 
rvation, he complained of a he 

icross the lower abdomen, coming 
nstipation and gradual recovery 


there was considerable belc 


1 
hoy 


ion showed rather marked 
and caliber changes were aj 
When the blood pressure wa 
systolic pressure had to be « 
the abdominal aorta wv 


no essential change 1 
fundi seemed more 


with the initial observatio1 


> ~ 


4,59 


accompanied by great 


inhalation of amyl 


vocardial is 

it is un 
abdominal aorta 
to either mesen- 
herewith is in 
without calcifi- 


obstruction due to 


con 

| het e 
sclerosis 
as 


thought 
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probable that the tortuous abdominal aorta exerted some extrinsic pressure upon t! 
large bowel and was causing mild attacks of subacute intestinal obstruction. Careful 
roentgen examination with the barium enema showed a rounded defect in the left sid 
of the transverse colon due to a pulsating mass. The defect was persistent throughout 
the examination and was checked on a later occasion. There was no evidence of 


ic 


#* 


pax 
PAE at c 
Fic. 1. A retouched photograph of the original roentgen-ray plate showing a markedl) 
tortuous abdominal aorta, the outlines of which were easily recognized on the original rad 


graph. The persistent defect in the left portion of the transverse colon caused by the aorta 
is easily apparent. 


the 


There was no evidence of microscopic blood in 


intrinsic disease (figure 1). 
as before, 


stools. The remainder of the laboratory examination was essentially 
showing a moderate degree of failure in concentrating power and in delayed ex- 
cretion of the intravenous phenolsulphonphthalein. 
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Mineral oil and a low residue diet divided into five 


small meals relieved the symp- 
toms for the remaining two years of his | 


ife, tet 1 DY cerebral accident at a 
distance, so that no autopsy was obtained 


SUMMARY 


A case 1s presented which showed marked tortuosity of the abdominal aorta 
without calcification, resulting in mild attacks of subacute intestinal obstruction. 
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EDITORIAL 


ARE WE NEGLECTING THE ART OF PHYSICAL DIAGNOSIS 
IN OUR MODERN MEDICAL EDUCATION? * 


Tue American Board of Internal Medicine was organized in June 1936, 
for the sole purpose of improving the standards of practice in the fields of 
internal medicine. During these six years examinations have been given 
by this Board to doctors who have felt themselves ready to be classified 
and accredited as specialists in the field of internal medicine and who have 
met the requirements laid down by the Board. 

Each candidate is required to take a written examination covering th 
basic sciences, as well as clinical problems, broad enough in scope to give 
the Board a fairly accurate evaluation of his knowledge and training. Broad 
as the scope is, it should be severe enough to weed out the poorly trained so 
that those remaining to take the oral test should be able to pass it. Con- 
trary to these expectations, however, there has been a mortality in the oral 
tests almost equal to that in the written ones. 

Of the last 1158 candidates who have presented themselves for thes 
examinations 284 or 24.5 per cent have failed to make the simple stand- 
ard, passed in the written test. This leaves 874 who have qualified to 
take the oral test, and here again 196 or 22.4 per cent have failed. In 1939, 
20 per cent of those taking the written test failed, followed up by a further 
mortality of 20 per cent in the oral one. June 1940 saw nearly 30 per cent 
of those passing the written examination go down in the oral test. I quote 
these highest figures for the purpose of emphasizing the fact that there is ar 
appallingly large number of those men who are good enough to pass the writ- 
ten test and some even pass it well, but who fail miserably in the practical 
application as called for in the oral examination at the bedside of a patient. 
As far as I know, no other member of the Board has ventured an explanation 


for this high percentage of failure. 

Is the art of physical diagnosis being neglected in our modern medical 
education? God gave man eyes that he may see, ears that he may hear, 
hands with which to feel and touch, a nose with which to smell and a mouth 
and tongue with which to taste. Then he gave us a brain and told us to use 
it that we may interpret and correlate these senses and create tools of all 
kinds that we may perfect and make positive these interpretations. But he 
did not intend that in using the tools we should forget the senses, nor did he 
intend that the “left ear should understand not what the right ear hears 
nor the foot know not what the hand does.”’ 

The success of the real teachers of thirty-five years ago was largely de- 
pendent upon their knowledge of the fundamentals of medicine of that day, 


_ .* Address (slightly abbreviated) presented at the St. Paul meeting of the American 
College of Physicians, April 20, 1942. 
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namely, anatomy, physiology and pathology, combined with years of experi- 
ence in the sick room and at the autopsy table 

Of all the fine teachers with whom I have been privileged to work, Pro- 
fessor Kovacs of Vienna stands preéminent as a diagnostician. The thor- 
oughness with which he made his examinations and the finesse with which 
he correlated salient points in the history to his positive objective findings, 
together with the pathological changes that must occur as a result of organic 
lesions, Was an inspiration never to be forgotten. The utter accuracy of his 
diagnosis, as demonstrated at the autopsy table, was phenomenal to all who 
worked with him. This was all the more remarkable because he did not 
have access to modern blood chemistry, the electrocardiograph or the other 
laboratory tools upon which we depend so much. today 

Lessons learned under such a teacher are seldom forgotten, but too often 
neglected because of too many modern tools which give us positive findings 
in shorter time and with less expenditure of energy (by tools, I mean all the 
modern laboratory methods and appliances ) We cannot do without the 
tools, but neither should we rely exclusively on them 

Genius has been defined as “the capacity for taking infinite pains.” Few 
of us can hope to be Oslers, Janeways, Neusset Kovacs, but who cannot 
improve by experience and practice? It is am: ° to what degree these two 
things, experience and practice, can train our special senses. Paderewsk1, 
Heifetz, or any other great genius in any other field found no short cut to 
the technic that gave him fame. Only by the same kind of hard work and 
diligent practice can the physician hope to develop a knowledge and skill that 


will insure for him accuracy in physical diagnosis 


Some may train one sense more than others Professor von Neusser’s 


acuity of smell was so pronounced that he frequently diagnosed a case on 
the odor of perspiration. He would walk into a ward of the general hospital 
in Vienna, lift a patient’s arm, sniff, and name the malady; then he would 
proceed with a thorough examination and discussion from every possibk 
point of view. Rarely was his first impression proved wrong by the ex 
haustive study. But even von Neusser was never guilty of relying only 
on this one remarkable capacity Much less should those of more limited 
experience attempt snapshot diagnosis 

The well-known Dr. Babcock of Chicago reached an enviable position as 


1 


though totally blind. This 


1 
| 


diagnostician and teacher of internal medicine, 
was possible by training the other senses to compensate for this total absenc« 
of sight. Our own Dr. Pottenger can detect lesions in the chest by palpa 
tion alone, so keenly is his sense of touch developed. However, it is not the 
development of great skill in the use of a single sense, but the training of all 
the senses that makes for ability in physical diagnosis. Probably no other 
single factor has contributed as much to the high mortality in the oral tests 
as has this inability to make a satisfactory physical examination 

Some of the observations made at the time of the examinations may be 
of interest to you. It is impossible to enumerate them all or to classify 
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them as to their frequency. Some candidates do not do themselves justice 
because of extreme nervousness. This is a condition that is inherent with 
some individuals throughout life. Many are inclined to make a tentative 
diagnosis from a lead obtained in the history and are apt to concentrate to 
much upon that part of the body suggested by this lead and neglect the rest 
of the patient. They forget how much can be learned by a thorough in- 
spection and even palpation of the entire body and that this takes actually a 
short time when compared with the knowledge thus obtained. Some forget 
that many valuable clues may come from the general appearance of the 
patient—his expression, his mannerisms, the character of the skin and the 
mucous membranes, as well as the hair and even the fingernails. 

It is gratifying to see the large number of candidates who use the oph- 
thalmoscope as part of their general examination. Their interpretation of 
what they see is not always correct. 

Fortunately the popularity of vitamins and the frequency with which 
avitaminosis occurs has made the inspection of the mouth and tongue almost 


“e 


as common now as when “stick out your tongue’’ was the first and some- 
times the extent to which physical diagnosis was practiced in our grand- 
fathers’ day. In spite of this, many candidates overlook lesions of the 
tongue which could give them a very positive clue toward a correct diagnosis 

In the examination of the neck very few doctors ever feel for Virchow’s 
gland. Some have overlooked a goiter because of its being partially sub- 
sternal. Such prominent findings as distended and even pulsating veins 
are missed because of careless inspection. 

An examination of the chest is one of the best of all criteria by which 
one can be judged as to his capability to make a physical diagnosis. Lack 
of knowledge of the normal anatomy, with particular reference to the heart 
and lungs and their relation to the chest wall, is a common fault. Thos 
who fail to note the shape, contour, symmetry and expansion of the chest ar 
usually the ones who overlook important pathology within the chest. Thos¢ 


who chart their findings with a skin pencil on the chest generally make mor 


careful and accurate examinations because they realize that they have lett 
their “writing on the wall.” Unfortunately, very few use this method 

In making diagnoses of cardiac conditions too little attention is given 
to the pathological changes that must occur as a result of organic lesions ™ 
the heart. Much valuable information can be discovered by careful examina- 
tion of the pulse, the neck veins, the lungs and the liver, accurate outlining 
of the heart borders with light percussion and the aid of a small tuning fork 
in difficult cases, and lastly, by palpation of the cardiac impulse. All this 
should be done before resorting to the stethoscope for a diagnosis. Most 
candidates look at you in bewilderment when you ask them to tell you 
whether the impulse felt through the chest wall is from the right or left 
ventricle because they have forgotten, or never learned, the relative position 
of the two ventricles to the anterior chest wall. 
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So much reliance is placed upon roentgenograms that very few can out- 
line the heart borders accurately, and I am still old-fashioned enough to think 
that all well-trained men should be able to do this without access to roentgen- 
ray in a large percentage of the cases, provided that they learn to percuss 
lightly and parallel to rather than across the heart border. 

Too many candidates are dependent upon the electrocardiogram for their 
diagnosis. This is particularly true in cardiac arrhythmias. Of course, we 
all want and need the electrocardiogram for certainty of diagnosis, but we 
should not become so dependent on it that we are lost without it. Many 
who read the electrocardiogram well make poor physical examinations of the 
heart. 

Lesions of the lungs are just as frequently overlooked or misinterpreted 
as those of the heart. It is not essential that one recognize all the signs by 
their specific titles, that is, the name of the man who discovered them, but 
it is essential that he recognize their existence and be able to interpret their 
significance. He should be able to distinguish between a pneumonia of the 
left lower lobe and a compression of this lobe by an enlarged heart, even if 
he doesn’t know that it is called an Ewart’s sign 

As intimated before, the old clinicians displayed their skill more in their 
examination of the chest than any other part of the body, but today some 
of the poorest examinations have been made by candidates who have con- 
fined their work to diseases of the chest. A probable explanation of this 
was given to us in Boston last year by an authority on tuberculosis who said 
that they do not rely much on physical examination nowadays, but rather 
upon the roentgenograms. To the expert this is a short cut to diagnosis, but 
to those of lesser experience it is a dangerous procedure. 

Lack of thoroughness in examination of the abdomen is just as notice- 
able as in that of the chest. In Cleveland last year two different men made 
a diagnosis of pernicious anemia in a thin, pale woman, from her blood 
picture, and completely failed to see vigorous peristalsis and even antiperi- 
stalsis of the stomach. They were very much embarrassed when this con- 
dition was made obvious to them by a little gentle tapping of the abdomen. 

These younger men seldom attempt to detect the old-fashioned splash in 
the stomach as an indication of a probable obstructive lesion at the pylorus. 
The accuracy with which gastrointestinal diagnosis can be made by roentgen- 
tay has made many ignore the technic of the old clinician in their examination 
of the abdomen. In fact, few of the younger men even know what 
Murphy’s sign of gall-bladder disease is. Also, many forget that more can 
be learned by gentle palpation than by deep and rough probing of the ab- 
domen. Some are too hesitant to make a diagnosis of intra-abdominal 
pathology, particularly inflammatory, such as appendicitis, without the sup- 
port of positive laboratory findings. They do not realize that an acutely 
inflamed appendix can progress to perforation without a leukocytosis or 


even a rise in temperature. 
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Peripheral vascular lesions are sometimes missed by superficial examina- 
tion of the extremities. In one instance a coarctation of the aorta would 
have been detected had the doctor taken the trouble to take the blood pressure 
of the leg or had he even compared the pulse of the upper and lower 
extremity. 

The use of the Wassermann test has so relegated the necessity for 
seeking external physical signs of syphilis that few younger doctors know 
where to feel for tibial nodes and occasionally miss very obvious visible 
manifestations of the disease. 

Again, too many candidates are lost when their clinical case involves 
diagnostic problems in neurology. ‘They also fail to appreciate the close 
relationship which exists between the nervous system and all the functions of 
the body. 

An observation made and commented on by all the Board members is that 
on the whole the candidates that make the poorest showing of any group are 
the ones who have gone too early into subspecialties before sufficient practice 
in the broad field of internal medicine. 

Apropos of what has been said of the candidates for the American Board 
examinations, I might add that it is true to a greater degree of our interns 
and residents in our hospitals. A letter received the day I left home from 
another Board member reads in part, ‘‘My observations relative to the inade 
quacy of physical diagnosis are most concrete. In a word, the young 
internist has been trained out of physical methods by the attitude of his teach- 
ers or the sense of inadequacy in his own efficiency. For example, this last 
week a superior resident, a graduate of one of our top medical schools, termed 
a cardiac lesion that of mitral stenosis. A glance at the thorax and percus 
sion of the borders of the heart refuted this diagnosis. When confronted 
with his statement that my method, while confirmed, smacked of snap diag 
nosis, I called his attention to the fact that there was a diffuse apical impulse 
in the sixth interspace in the left anterior axillary line and the enlargement 
was intracardial since the right border of cardiac dullness was not displaced 
to the left; hence a pure mitral stenosis could not possibly account for the 
contour of the heart. When impressed by the directness of my logic he 
retorted, ‘Well, I would have picked it up on the orthodiagram anyway.’ ! 
believe we are approaching what S. Weir Mitchell termed, ‘de-mentalization 
by mechanical gadgets.’ ”’ 

It is surprising and disquieting that as high as 30 per 
examinees fail in some phase of the practical examination and not wholl) 
through fault of their own. Is it not a reflection upon the modern teaching 
in our schools today, and should not revision in the plan of teaching be made 


cent ¢ f the 


so that more emphasis be given to proper technic and to the importance 0! 
physical diagnosis in our medical education of students and later internes: 
One of the very best types of training that any doctor can get before he 


attempts to specialize in any field is a few years in general practice, provided 
he has been well trained before he leaves the supervision of his teachers 
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In fact, a year or two in a rural community, where a man is wholly dependent 
on his own resources, might be a good substitute for one of the three years’ 
training in a hospital that we require of our candidates today. Such a pro 
gram would be specially valuable if post-war conditi 
cal redistribution of medical personnel 

In conclusion, we must appreciate and utilize the 


all the modern achievements in the advancement of medicine today 
| art of physical diag 


i 


ms require a geographi 


countless advantages of 


I merely 


want to make an urgent appeal that the old-fashione 


nosis be not neglected or set aside for the newer methods, but that both may 


travel along hand in hand. 
G. GILL RICHARDS 





REVIEWS 


By Cuar.es W. Lester, A.B., M.D., F.A.C.S. 141 pages; 22 


Thoracic Surgery. 
$2.00. 


14.5 cm. Oxford University Press, New York. 1941. Price, 
outlines on other 


This outline conforms in its general plan with corresponding 
r knowledge of the 


subjects. It will be of use chiefly to those who already have a fair 
subject, but for such it should be useful as a means of quick review. 

Certain statements in the outline are open to criticism. In places clarity and 
precise accuracy have been sacrificed for brevity. Thus, the description of the 
reflection of the pericardium onto the chest wall (page 6, A.1.) appears misleading 
The “obliterated ductus arteriosus extends from the pulmonary artery 


anatomically. 
“at the origin of the subclavian artery.” 


to the arch of the aorta” opposite rather than 
(Page 7, B.l.c.) The description of the procedure for inducing artificial pneumo- 
thorax (page 106, E.2.d.) might lead the inexperienced to believe that the water 


entered the pleural cavity. 

Certain details of technic may also be questioned. 
incisions in treating subcutaneous emphysema (page 30, C.2.) is so rarely justified that 
The same may be said of aspira 


The use of needle punctures or 


mention of it seems out of place in such an outline. 
tion of the pericardial cavity by the posterior approach, and of inducing pneumothorax 
under positive pressure. The minimum of two years and maximum of five years for 
maintenance of artificial pneumothorax are usually regarded as too short. Cessation of 
symptoms, failure to demonstrate tubercle bacilli in the sputum, and roentgenographi 
evidence of healing are not reliable indications for abandoning pneumothorax treat- 
ments (page 108). 

The technic described for operation on diverticula of the esophagus (page 49) 
and the position recommended for operation on the phrenic nerve (page 101, D.1) may 
also be questioned. 

In spite of such points, the work is well done, and it should serve a useful purpose 

2.€. 6 


Gynecological Operations. By J. Lyte Cameron, M.D., F.R.C.S. (Enc.), F.A.CS 
M.R.C.O.G. 200 pages; 2214 cm. Oxford University Press, New York 


1941. Price, $5.50. 
Dr. Cameron should be complimented for his very clear and concise treatment of 
The text is very well arranged, wit! 


a field as broad as gynecological operations. 
The subjects are 


bold face type liberally used to indicate the more important topics. 
adequately discussed, without being voluminous. The illustrations are exceptionally 
well done, and are for the most part complete in detail. 

The book should be classified as an excellent handbook of a very extensive subject 


W. K. D. 


Directory of Medical Specialists Certified by American Boards. Directing Editor: 
Paut Titus, M.D. 2495 pages; 23.516 cm. Columbia University Press 
New York. 1942. Price, $7.00. 


This large volume contains a complete list of all diplomates of the America! 
Boards of each of the fifteen major specialties, about 18,000 in all, certified prior t 


January 1, 1942, 4,000 more than were included in the first edition. These are frst 
listed alphabetically under each specialty, subdivided by states and cities, with a brie! 
biographical paragraph. There is a second general alphabetical list of all diplomates, 
giving only the address and specialty of each. 
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There is a list of the members of the Advisory urd | dical Specialties and 
f each American Board. There is also a brief h rical account of the organization 
of each board, its purposes, and the qualifications 
A list of the national and ional societi given under each 


| rocedure necessary to 
secure certification. g 


specialty. 


ce 


This is a valuable book of referen 
library and a useful addition to that o 


f ever) 
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GIFTS TO THE COLLEGE LIBRARY 


We gratefully acknowledge receipt of the following gifts to the Coilege 
of Publications by Members: 


Books 
Dr. Harold E. B. Pardee, F.A.C.P., New York, N. Y.—*Clinical Aspects ot 


Electrocardiogram’” ; 

Dr. Maurice A. Schnitker (Associate), Toledo, Ohio—‘The Electrocardiogra 
Congenital Cardiac Disease” and “The Sulfonamide Compounds in the Treat 
of Infections” ; . 

Dr. Noble P. Sherwood, F.A.C.P., Lawrence, Kan.—‘“Laboratory Exe 
teriology and Diagnos‘ic Methods” and “Immunology” ; 

Russell M. Wilder, F.A.C.P., Rochester, Minn. 
Patients.” 
Reprints 
Dr. Archiba!d A. Barron, F.A.C.P., Charlotte, N. C.—2 reprints ; 
Dr. Charles J. Bartlett, F.A.C.P., New Haven, Conn.—l1 reprint; 
J. Edward Berk (Associate), Lieutenant (MRC), U. S. Army—2 reprints; 
Dr. Abner M. Fuchs ( Associate), New York, N. Y.—1 reprint; 
Dr. Hyman I. Goldstein ( Associate), Camden, N. J.—1 reprint; 
Dr. John S. Hibben ( Associate), Pasadena, Calif.—1 reprint; 
Dr. Saul Jarcho (Associate), New York, N. Y.—1 reprint; 
Dr. Robert C. Kirk ( Associate), Columbus, Ohio—l1 reprint ; 
Dr. Hugh R. Leavell, F.A.C.P., Louisville, Ky.—1 reprint ; 
Dr. William M. LeFevre, F.A.C.P., Muskegon, Mich.—1 reprint; 
Dr. Aleksei A. Leonidoff, F.A.C.P., Poughkeepsie, N. Y.—1 reprint; 
Dr. Harry Mandelbaum, F.A.C.P., Brooklyn, N. Y.—2 reprints ; 
Dr. Thomas H. McGavack, F.A.C.P., New York, N. Y.—2 reprints; 
Dr. Rollin H. Moser, F.A.C.P., Indianapolis, Ind.—2 reprints ; 
Dr. William D. Nimeh, F.A.C.P., Mexico City, Mexico—1 reprint; 
Dr. Henry I. Shahon, F.A.C.P., Aspinwall, Pa.—1 reprint; 
Dr. R. Henry Temple (Associate), Kinston, N. C.—2 reprints; 
Dr. Harry B. Thomas, F.A.C.P., York, Pa.—1 reprint. 


Dr. Julian M. Ruffin, F.A.C.P., Durham, N. C., Recorder of the American G 


enterological Association, has donated copies of the Transactions, 1927 to 1934, 1937 
and 1939, of the Association to the College Library. Many of the articles published 
in the Transactions are by Fellows of the College. 


CoLLEGE WaAIvEs Dues AND RepucEes FEES TO MINIMUM OF MEMBERS SERVI) 
IN THE ARMED ForcES 


On April 21, 1942, the Board of Regents adopted the following resolution 
Be 1T RESOLVED, 1n view of the present emergency, all members, Ass 
and Fellows, of the American College of Physicians who are called t 
military duty with the armed forces be accorded waiver of dues during 
period of active service and complete detachment from private practic: 
waiver to be operative from January 1, 1942. 
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Such members shall inforn 


trance upon military duty and of 
In view of the necessary chi 
herent -difhculty of supplying the 
and other publications shall not be 
Be 1t FurRTHER RESOLVED, the 
armed forces be reduced to ten dolla 


member 


7 
VIEDICINI 


The Executive Secretary has alread 
regulation into effect. Any members wh 
| have not communicated advice t 


oO 
i t 


liately to Mr. FE. R. Loveland, Executt 


rInG GOVERNORS TO BE APPOINTED 


ro SEI 


(GOVERNORS ON MILITAR'’ 


By special action of the | 
April 21, 1942, the Executive Committee 
“Acting Governor’ for any State, 
Governor that he is called to active servic 


serve during the emergency It was pointed 
adequately, even though on active duty, h« 


ever, the Governor feels he cannot prope rl 


f the College and he may, further, suggest 


[he Acting Governor appointed by the Exe 


lar Governor shall be available acti 


Al ve 


Patrick L. Ledwidge, F.A.C.P., 
for Michigan by the Executive ( 
of the regular Governor, Dr. Doug! 

1 the armed forces on July 15, 1942 


Joseph L. Lilienthal, Jr 
varded by the American ¢ 
luty in the U. S. Army. 
iber 1, 1942, through August 31, 1943, 
irvey in the Department of Medicin 
hville, Tenn., the work to be 


1 problems in neuromusculat 


( 


Col 


iter 


the recent meeting of the ( 
Dr. James E. Paullin, of Atlanta 
| Association. Dr. Paullin wv 
Paullin requested that he | 
Assembly, and subsequently D1 
pointed to fill Dr. Paullin’ 


<< 
s unexpired 


Emanuel Libman, F.A.C.P., 
exhibit illustrating Endocardi 
eeting of the American Medical 


ptain Frederick Ceres ( M( 


Air Station, Pensacola, Fla a 
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June, 1939, Captain Ceres had been in charge of the Medical Department and the 
School of Aviation Medicine. The establishment of this School came at a most 
propitious time when, because of the demands of the National emergency, it became 


necessary to train many medical officers as flight surgeons and aviation medica 
examiners. The Naval School of Aviation Medicine is a monument to his foresight 
his courage and his organizing ability. 

The medical officers of the Air Station, Pensacola, tendered Captain Ceres a fare- 
well party on June 19, at which time the Commandant presented him with the first 
official Flight Surgeon’s Insignia authorized by the United States Navy Department ii 


Washington. 


Dr. J. J. Singer, F.A.C.P., has been appointed Medical Director of the Los 
Angeles Sanatorium, ushering in broadened activities in the field of tuberculosis 
education, prevention, research and patient rehabilitation. The Los Angeles Sana- 
torium is a national non-sectarian hospital which has cared for over 10,000 indigent 
tuberculous patients in its thirty years of service. 

Dr. Singer formerly was Associate Professor of Clinical Medicine at Washington 
University School of Medicine, St. Louis, and was in charge of the medical and sur- 
gical chest service at Barnes Hospital. In 1937 he removed to Los Angeles and since 
that time has been Associate Clinical Professor of Medicine at the University of 
Southern California School of Medicine, Medical Director of the Rose Lampert 
Graff Foundation, and Consultant in Diseases of the Chest in several local institutions 


UNITED STATES PuBLIC HEALTH SERVICE 


Owing to the increasing number of war connected activities, the Surgeon General 
of the U. S. Public Health Service has commissioned a number of physicians in the 
U. S. Public Health Service Reserve for full-time service in critical areas in 
United States, whose commissions will terminate at the conclusion of the war. 
addition, it is planned shortly to commission 2,100 additional Reserve Officers, most of 
whom will be retained on an inactive status, but be subject to call for full-time service 
in emergency Base Hospitals in the interior and in reception areas for the duration 
of the war, in the event it should become necessary to evacuate civilian hospitals and 
civilian population. 

Reserve Officers in the Public Health Service assigned to field duty receive th 
pay, rank and allowances equivalent to those of the armed forces. While on active 
duty in the field, they wear the uniform of the Army, except for the Corps insignia 
The titles in the Public Health Service range from Assistant Surgeon, with the rank 
equivalent to First Lieutenant, to that of Medical Director, with the rank, pay and 
allowances of Colonel. Services rendered by these Reserve Officers of the U. S. Public 
Health Service are comparable to those of Officers in the Army and Navy, including 
assignment by the Surgeon General to service outside of the continental limits of the 
United States. 


Dr. Lewis J. Moorman, F.A.C.P., Oklahoma City, Okla., has been named Presi- 
dent-Elect of the National Tuberculosis Association. 


John W. Shuman, Sr., F.A.C.P., Lieutenant Colonel (MRC), U. S. Army, 
previously and for a long time in practice at Santa Monica, Calif., has recently been 
, the 

yt the 


transferred from Camp Lockett, Calif., to become the Chief Medical Officer of 
station hospital at Camp Adair, Ore. 
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Dr. Salvatore Lojacono, F.A.C.P., Howell, Mich., was recently appointed 
Superintendent and Medical Director of the Jackson County Sanatorium, Jackson, 


Mich. 


At the recent annual meeting of the American Association for the Study of 
Allergy in Atlantic City, N. J., Dr. Samuel M. Feinberg, F.A.C.P., Chicago, IIL, 
was named President; Dr. Oscar Swineford, Jr., F.A.C.P., University, Va., Presi- 
dent Elect; Dr. Karl D. Figley, F.A.C.P., Toledo, Ohio, Vice-President; and Dr. J. 
Harvey Black, F.A.C.P., Dallas, Texas, Secretary-Treasurer. 


Dr. Marjorie E. Reed, F.A.C.P., Plymouth, Pa., has been appointed Director of 
Woman Physicians of the Medical and Surgical Relief Committee of America. Dr. 
Reed became affiliated with the Committee last February. Since that time she has 
built up in Luzerne County (Pa.) an active group of women physicians who have 
sent quantities of medical supplies and contributions to the Committee headquarters 


Dr. Walter C. Smallwood (Associate), who was on active duty as a Lieutenant 
Commander in the Medical Corps of the U. S. Navy from December 17, 1941, has 


been placed on inactive duty because of a minor pl 


| 


1ysical incapacitation. He resumed 


private practice at Long Beach, Calif., on July 1 


The American Physicians’ Art Association held its 5th annual exhibition at 
Atlantic City, N. i™ June 8-12, 1942. There were 350 original irt works displayed, 
and 73 prizes were awarded. Among the recipients were the following members of 


the College: 


Dr. Nils P. Larsen, F.A.C.P., Honolulu, T. H.—a cup for hi hing “Heil”: 

Dr. Louis L. Perkel, F.A.C.P., Jersey City, N lal for his photograph 
“Peggy’s Cove” 

Dr. George E. Pfahler, F.A.C.P., Philadelphia, Pa medal for his hand-colored 
photograph, “Prince II”; 

Dr. Leo Ricen (Associate), Portland, Or nedal for his oil painting, “A Study 


in Drapery.” 


Dr. Edgar W. Norris, Jr. (Associate), U ublic Health Service, participated 
»? 


Ina symposium on “Venereal Diseases” at the 22nd Annual Health Conference of th 
State Department of Health in Baltimore, Md., May 15-16 


Dr. Robert F. Loeb, F.A.C.P., New York, N. Y., has been named Lambert Pro 
fessor of Medicine at Columbia University College of Physicians and Surgeons. Dr. 
Loeb is the first incumbent of the Chair, which was ablished in honor of the late 
Dr. Samuel Waldron Lambert, F.A.C.P. 


| 


lhe Twin Lakes District Medical Society o va held its 20th Annual As- 
sembly at Rockwell City, June 25. Dr. Thomas J. , F.A.C.P., Rochester, Minn., 
and Dr. LeRoy H. Sloan, F.A.C.P., Chicago, Ill., were among those who conducted 
Clinics. John I. Marker, F.A.C.P., Colonel (MRC), U. S. Army, spoke on “The 


Medical Man and the Armed Services.” 
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Under the Presidency of Dr. Herbert Z. Giffin, F.A.C.P., Rochester, the Minn 
sota State Medical Association held its 89th Annual Meeting in Duluth, June 29 to 
July 1, 1942. Among the speakers at this meeting were: 


Dr. Archibald L. Hoyne, F.A.C.P., Chicago, Ill—‘*Modern Methods of Control fo: 
Measles, Scarlet Fever and Diphtheria” ; 

Dr. Anton J. Carlson, F.A.C.P., Chicago, Il—“Some Unknowns in the Patho 
Physiology of Aging.” 

Dr. Arthur C. Christie, F.A.C.P., Washington, D. C., delivered the Russell D. ( 
Memorial Lecture on “Diagnosis and Treatment of Bronchiectasis,” June 30 


Dr. Cyrus C. Sturgis, F.A.C.P., Ann Arbor, Mich., spoke on “Coronary Thro 
bosis: Discussion of Some of the Errors of Diagnosis,” at the 64th Annual Meeting 
of the Medical Association of Montana, held in Missoula, July 8-10. 


Under the Presidency of Dr. Carl Mulky, Albuquerque, the New Mexico Medi- 
cal Society held its annual meeting in Santa Fe, June 25-27. Among the speaker 


were: 


Dr. Thomas D. Cunningham, F.A.C.P., Denver, Colo.—‘“Allergy and Acute Dis- 
turbances of the Gastrointestinal Tract” ; 

Dr. Franklin G. Ebaugh, F.A.C.P., Denver, Colo.—‘‘Prevalent Personality Problem 
of Childhood and Adolescence” ; 

Dr. Meldrum K. Wylder, F.A.C.P., Albuquerque, N. M.—‘‘Adequate Nutrition for 
Children During War Period.” 


Dr. James W. Vernon, F.A.C.P., Morganton, N. C., has been chosen Presi 
Elect of the Medical Society of the State of North Carolina. 


Dr. Sidney F. LeBauer, F.A.C.P., Greensboro, spoke on “Rheumatic Fever 
Diagnosis and Treatment,” and Dr. Tinsley R. Harrison, F.A.C.P., Winston-Salem 
spoke on “The Nervous Heart,” at a meeting of the Eighth District Medical Society 
in North Wilkesboro, N. C., April ei. 


Dr. Frederick R. Taylor, F.A.C.P., has been promoted to Associate Protfesso 
Clinical Medicine at the Bowman Gray School of Medicine, Winston-Salem, N. C 


Dr. Samuel R. Kaufman, F.A.C.P., Wilkes-Barre, Pa., spoke on “Allergy of the 
Eye, Ear, Nose and Throat,” at the Ist Annual Meeting of the Eastern Pennsylvama 
Association of Eye, Ear, Nose and Throat Physicians, April 29, at the Schuylkill 
Country Club near Pottsville, Pa. 


1 


Among the speakers at a meeting of the Wisconsin and Michigan Trudeau 
cieties held in Pembine, Wis., June 12-13, were: 


Dr. Christopher J. Stringer (Associate), Lansing, Mich—‘“Sputum Exami 
Methods” ; 

Dr. Anthony V. Cadden, F.A.C.P., Wauwatosa, Wis., and Dr. David Salkin, FA: P 
Hopemont, W. Va.—‘Preliminary Report on a Large Series of Routine Ad- 
mission 3ronchoscopies.”’ 
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Dr. William K. Purks, F.A.C.P., Vicksburg, Miss., spo 5 ™ » Internist’s 
Responsibility Regarding Surgical Problems of the Geriatri ” at the annual 
banquet of the Emory Medical Alumni Association 


The Collegiate Division of the University of hicago recently awarded an 
honorary citation to Dr. Archibald L. Hoyne, | P hicas in special recog 
nition of his achievements in the field of pediatric 


Dr. Charles C. De Gravelles, F.A.C.P.. New Iberia, has | 1 ’resident- 
Elect of the Louisiana State Medical Society 


The University of Michigan presented Award to Dr. Richard 
H. Frevberg ( Associate), Assistant Professor « nternal Medicine at the University 
of Michigan Medical School, for “distinguished hie nt in medical research.” 

Dr. Philip S. Hench, F.A.C.P., Rochester, Mi vas 1 itly awarded the 
Heberden Medal for 1942 by the Heberden Society of Londor 11 rnition of his 


outstanding contributions to knowledge 


Dr. Tom Bentley Throckmorton, F 
therapy in General Medicine and Surg 


national College of Surgeons, held in 


Dr. James O. Ritchey, F.A.C.P., Indianapoli pol n ‘“Nontubercular Lesions 
he Chest,” at a meeting of the Eleventh Indiar ouncilot istrict Medical A 
sociation in Flora, May 20. 


. Oscar W. Bethea, F.A.C.P., 
(La.) Graduate Medical Assemb] 
>of the Vice Presidents, Dr. Joseph S 
iam H. Gillentine, F.A.C.P., Treasurer 


At a meeting of the Tenth District Medical 
ville, May 27, the following members of the Coll 
Dr. Wingate M. Johnson, F.A.C.P., Winston-S 
Dr. Charles H. Armentrout ( Associate), Ashevill 

Heart Failure” ; 

Dr. Allison L. Ormond (Associate), ] 

Air Embolus in Artificial Pneumoth 


Thomas A. Pitts, F.A.C.P., 


Carolina Medical Association at 


At a symposium on “Coronary Occlusion” spons y the S: ake County 
(Utah ) Medical Society Dr. Fuller B. Bailey, , Spoke oO “The Historical 
Background, Etiology and Diagnosis of 1 lt ” and - Louis E 
Viko, Fk A.C.P.. discussed “Diagnosis and * atment of Coronary Occlusion.’ 


Dr. John W. Preston, F.A.C.P., Roanoke, and D1 rancis H. Smith, F.A.C.P., 


Abington, were recently re-appointed membe h ard of Medical Ex 


uners for a 4-year term by the Governor of 
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Dr. George Blumer, F.A.C.P., New Haven, Conn., was elected President of tt 


Association of American Physicians at its annual meeting in Atlantic City, May 
5-6, 1942. Among the other officers are Dr. Warfield T. Longcope, F.A.C.P., Balti- 
more, Md., Vice President, and Dr. Joseph T. Wearn, F.A.C.P., Cleveland, Ohio, 


Secretary. 


Dr. Joseph McFarland, F.A.C.P., Emeritus Professor of Pathology at the Uni- 
versity of Pennsylvania School of Medicine, Philadelphia, Pa., was given the 194] 
Strittmatter Award of the Philadelphia County Medical Society on May 7, 1942 
The award consists of a scroll, describing the accomplishments of the recipient, and 


a gold medal. 


Among the members of the College with General Hospital No. 17, Detroit, Mich. 
who were called to active duty with the Medical Corps of the U. S. Army, July 15, 
1942, are the following: 

Dr. Henry R. Carstens, F.A.C.P., Colonel 

Dr. Edward D. Spalding, F.A.C.P., Lieutenant Colonel 
Dr. Douglas Donald, F.A.C.P., Major 

Dr. Charles Lemmon, F.A.C.P., Major 

Dr. Thomas N. Horan, F.A.C.P., Major 

Dr. Frank S. Perkin, F.A.C.P., Major 

Dr. Alvin E. Price, F.A.C.P., Major 

Dr. Solomon Meyers, F.A.C.P., Major 

Dr. Abraham Becker (Associate), Captain 


MISSING IN ACTION 


The College has been notified that the following members are reported “missing 
in action” as of May 7, 1942: 
James G. Bruce (Associate), Captain (MRC), U. S. Army 
Robert Titus Phillips (Associate), Captain (MRC), U. S. Army 


Captain Henry L. Dollard, F.A.C.P., Commanding Officer of the United States 
Naval Hospital in Philadelphia, was relieved of his duties there on July 6 for assign- 
ment elsewhere. Because of the high esteem and affection Captain and Mrs. Dollard 
claimed from the medical profession and public of Philadelphia, a farewell dinner 
dance was tendered, at the Officers Club of the Philadelphia Navy Yard, in their 
honor on Friday evening, June 26. Among honored guests at the speakers table 
were Captain and Mrs. R. H. Laning; Captain and Mrs. W. H. H. Turville, 
F.A.C.P.; Commander and Mrs. C. M. Shaar; Commander and Mrs. William L 
Martin; Commander and Mrs. R. T. Canon; Lt. Commander and Mrs. Edward L 
Bortz, F.A.C.P.; Mr. Edward R. Loveland, Executive Secretary of the America! 
College of Physicians; Dr. Rufus S. Reeves, F.A.C.P.; and Dr. Louis H. Clert 
F.A.C.P. 

Since Captain Dollard took command of the Naval Hospital at Philadelphia his 
friendly spirit and good will have fostered pleasant and congenial relations among 
the personnel of the hospital, the medical profession and the general public of the 
Fourth Naval District. He has frequently attended meetings of organized medicine 
in the district, and has likewise invited members of the profession to participate i 
scientific meetings at the Naval Hospital. It was with his codperation and keen 
interest that the program of “Postgraduate Nights,” an experiment in postgraduate 
education sponsored by the American College of Physicians during this past seaso! 
at the Naval Hospital, was so successfully conducted. 


tne 
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A graduate of Columbia, Captain Dollard has directed his untiring efforts and 
ambitions in the medical world to the service of the U. S. Navy. He has served at 
Naval Hospitals in New York; Newport, R. I.; San Diego, Calif.; Chelsea, Mass. ; 
Great Lakes, Ill.; and Charleston, S. C.; and he has carried the duties of Detail 
Officer at the Bureau of Medicine and Surgery in Washington. Likewise, he has 
served on many battleships and on foreign shore duty in the Philippines and in 
Samoa. For outstanding service Captain Dollard was awarded the Mexican Cam-, 
paign medal, Haitian Campaign medal and the Victory medal. He has been a 
Fellow of the American College of Physicians since 1935. 


Dr. Roy L. Leak, F.A.C.P., Middletown, Conn., was elected President of the 
Connecticut State Medical Society at the Sesquicentennial Celebration of the State 
Society, which was held in Middletown on June 3 and 4, 1942. Dr. Leak had been 
President-Elect during the years 1940-1941. 


SPECIAL NOTICES 
FEDERATION PROCEEDINGS 


The Federation of American Societies for Experimental Biology, composed of 
The American Physiological Society, The American Society of Biological Chemists, 
[fhe American Society for Pharmacology and Experimental Therapeutics, The 
American Society for Experimental Pathology, The American Institute of Nutrition 
and The American Association of Immunologists, has begun (1942) the publication 
of the Federation Proceedings. 

Four issues will be published annually. Each year the March issue will contain 
the complete Federation Program of the scientific sessions of all the component 


Societies as prepared for the forthcoming annual meeting with abstracts of all scien 
tific papers to be presented; the June and September issues will contain the full text 


of twenty or more papers presented at the annual meeting, including probably the 
papers on the joint society program and papers of several society symposia; the 
December issue will contain material pertinent to the Federation membership, i.e., 
the officers, membership list, together with an index of the completed volume. 

The subscription price is $4 ($4.75 foreign) payable in advance. Subscriptions 
should be sent to Dr. D. R. Hooker, Managing Editor, 19 West Chase Street, 
Baltimore, Maryland. 


ANNOUNCEMENT OF FELLOWSHIPS IN MEDICINE AND PuBLIC HEALTH 


The Commonwealth Fund of New York, a philanthropic foundation established 
in 1918 by the late Mrs. Stephen V. Harkness, announces that it is offering through 
the Pan American Sanitary Bureau fifteen fellowships for one year’s study of public 
health subjects or postgraduate medical courses to properly qualified persons who 
are citizens of the other American republics. Fellowships in public health will be 
open to physicians, sanitary officers, technicians, public health nurses, etc. These 
fellows will be selected through a system of codperation with medical and health 
authorities of the different countries concerned, and whenever deemed advisable they 
will be interviewed by traveling representatives of the Pan American Sanitary Bureau. 
Each fellowship will provide living allowances while the holder is in the United 
States, travel costs, and tuition. Knowledge of the English language will be among 
the requirements, and also the possession of certain specific qualifications. 

The Pan American Sanitary Bureau, the international health agency of the 
American republics, has been for some time the recognized clearing house for 
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medical and public health fellowships in the United States, nearly 100 Latin Ameri- 
cans now being in the United States under its auspices. 

Application blanks giving complete information will be available through the 
Commonwealth Fund, 41 East 57th Street, New York; the Pan American Sanitary 
Bureau, Washington, D. C.; or chiefs of American Missions in Latin America 


BINOCULARS FOR THE NAvy 


The Fourth Naval District Public Relations Office, Philadelphia, Pa., has issued 
an appeal for the loan to the Navy of all binoculars having the specifications noted 
below. There is a shortage of such instruments, and the antisubmarine patrols can 
be made more effective if the personnel are adequately equipped with such binoculars 
The Navy desires only instruments in good working condition, made by Bausch and 
Lomb, or by Zeiss, in sizes 6 & 30 or 7 & 50—that is, with a magnification of 6 or 7 
diameters and a front lens diameter of 30 or 50 millimeters. Those with lower mag- 
nification or smaller aperture are not suitable and are not desired. These tw 
brands are specified because it is impracticable to keep in repair a heterogeneous lot 
of instruments. If you have such an instrument and are willing to loan it to the 
Navy, you are requested to tag it with your name and send it to the Naval Observa- 
tory, Washington, D. C. 

If you have such an instrument which needs minor repairs, or one which nearly 
meets these specifications, you are requested to write to the Naval Observatory 
describing it and stating the size and name of manufacturer, and it will be called 
for if it can be used. 

As the Navy is not authorized to accept gifts or free loans, all binoculars 
accepted will be “purchased” for $1.00 each. If still in use at the end of the war, 
they will be returned to the owners and the $1.00 will constitute a rental and de- 
preciation fee. 

All binoculars accepted are engraved with the donor’s name and a special serial 
number to identify them. They are then issued immediately to naval vessels, and 


1 
hins 


the commanding officers are requested to notify the donors of the name of the shi 
aboard which their binoculars are “serving in the navy.” 


OBITUARIES 


DR. JAMES D. TRASK, 1942 PHILLIPS’ MEDALIST OF 
THE A. C. P. DIES 


Dr. James Dowling Trask, who, with Dr. John R. Paul, was the recipient 
of the 1942 Phillips Award of the American College of Physicians, died sud- 
denly in Chicago, May 24, 1942. Dr. Trask was Associate Professor of 
Pediatrics at Yale University School of Medicine. Dr. Trask had a brilliant 
research record in the field of poliomyelitis. His studies in the clinical epi- 
demiology of this disease have brought us much nearer the truth. C trol 
is more nearly a reality because of the contributions of Dr. Trask and Dr. 
Paul. 

DR. HOWARD LEON JAMESON 

The American College of Physicians has lost a loyal friend and member 
with the passing of Dr. Howard L. Jameson, who died on July 1, 194 
in the Graduate Hospital after a short illness. 
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Dr. Jameson was born in New Jersey on September 6, 1881. His earlier 
education was received at the New Egypt public schools and the New Egypt 
Seminary and Female College. In 1906 he received his Medical Doctor’s 
Degree from the Medico-Chirurgical College of Philadelphia 

Shortly after receiving his degree, Dr. Jameson became an instructor and 
lecturer in medicine at the Medico-Chirurgical College, and Assistant Phy- 
sician to the Medico-Chirurgical Hospital and the Polyclinic Hospital. With 
the combination of these two centers and the inception of the Graduate 
School of Medicine of the University of Pennsylvania, Dr. Jameson con- 
tinued his career as a teacher. He served as Assistant Professor of Medi- 


cine, Associate Professor of Medicine and, at the time of his death, was Pro- 


fessor of Clinical Medicine, University of Pennsylvania Graduate School 
f Medicine and Graduate Hospital of the University of Pennsylvania. 

His identification with organized medicine included membership in the 
Philadelphia County Medical Society, the Medical Society of the State of 
Pennsylvania, the Philadelphia Pediatric Society, the Medical Club of Phila 
delphia. He was likewise a member of the American Therapeutic Society, 


1 


the Aesculapian Club of Philadelphia, t 


he American Medical Association, 
and, since 1926, Dr. Jameson had been a Fellow of The American College of 
Physicians. He was also a Diplomate of the American Board of Internal 
Medicine. 
Long an active and interested member in the activities of his profession, 
the death of Dr. Jameson will cause deep sorrow to his many friends 
EDWARD L. Bortz, M.D., F.A.C.P.., 


Governor for Eastern Pennsylvania 


DR. EDWIN A. BAUMGARTNER 


Dr. Edwin A. Baumgartner, a Fellow since 1926, died on March 15, 
1942, of rheumatoid arthritis. For the last twenty-two years of his life 
he suffered almost constant pain but he had the courage to rise above a con 
ition which would have made most people accept invalidism 

Dr. Baumgartner was born February 14, 1888, at Halstead, Kansas, and 
received his A.B. degree from the University of Kansas in 1910. His early 
training was in anatomy, and in 1911 he received his M.A. from the Uni- 
versity of Kansas; in 1915 his Ph.D. from the University of Minnesota; and 
in 1919 his M.D. from Washington University School of Medicine in St 
Louis. During these years he was an instructor in Anatomy, from 1911 
1912 in the University of Wisconsin, and from 1912-1914 at the University 
of Minnesota. From 1914-1919 he was Associate in Anatomy at Washing- 
ton University School of Medicine and during these years he published Six 
Papers on anatomical subjects. During the years 1918-1920 he also served 
as intern in Barnes Hospital and intern in Pathology at the Halstead Hos 
pital under Dr. A. E. Hertzler. He then determined to become a surgeon 
and was surgical assistant to Dr. H. Mudd in St. Louis, 1920-1921, but 
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during this period he had his first attack of rheumatoid arthritis, which left 
him so crippled that further surgery was out of the question. He then 
turned his attention to pathology and during the years 1921—1932 he was 
Associate Pathologist at the Clifton Springs Sanitarium, during which tinx 
his name was associated with forty-eight papers of clinico-pathological in- 
terest and a wide variety of subjects. In December 1932 he was appointed 
Pathologist at the Newark State School and County Laboratory at Newark, 
N. Y. During this period his name was associated with five publications 
He was an indefatigable worker and in addition to being a thorough scientist, 
was a good teacher and an inspiration to the men with whom he came in 
contact. Only his close associates realized the handicaps under which h 
worked. 
SAMUEL A. MuNnrorp, M.D. (Associate ) 


DR. MANSON MICHAEL LAIRY 


Dr. Manson Michael Lairy, F.A.C.P., La Fayette, Indiana, died April 13 
1942, of mesenteric embolus and auricular fibrillation, aged 80 years. 

Dr. Lairy was born in La Fayette, Ind., in 1862. He attended the 
Indiana University School of Medicine, receiving his medical degree in 1893 
Later he did postgraduate work at the New York Post-Graduate Medical 
School and Hospital. For many years he was a member of the staff of St 
Elizabeth and La Fayette Home Hospitals, and Medical Chief of St 
Joseph’s Orphanage. He was formerly Medical Director of the La Fayett 
Life Insurance Company and he had served at one time as a member of the 
La Fayette City Council and also as a member of the La Fayette Board oi 
Education. He retired from active practice in 1939. 

Dr. Lairy was a former President of the Tippecanoe County Medical 
Society, a member of the Indiana State Medical Society, a Fellow of the 
American Medical Association, and had been a Fellow of The American 
College of Physicians since 1922. 


DR. JACOB GREKIN 


Dr. Jacob Grekin (Associate) of Pittsburgh died April 5, 1942, of 
coronary thrombosis, aged 62. He was born in Russia in 1880; graduated 
from the Gymnasium, Odessa, 1897; his pre-medical and medical training 
were received at the University of Pittsburgh School of Medicine, fron 
which he graduated in 1908; in 1926-27 he did postgraduate study at the 
University of Vienna. For many years he was Chief of the Department of 
Pathology at Montefiore Hospital, Pittsburgh, and since 1926 had bee! 
Chief in Medicine at that institution. Dr. Grekin was a member of his 


county and state medical societies, a Fellow of the American Medical Asso 


ciation, and since 1926 had been an Associate of the American College 0! 


Physicians. 
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Dr. Grekin since 


t was the privilege of the undersigned to know 
th ‘ivileg f tl lersigned 
his senior year in the medical department of the University of Pittsburgh 


Through all this period he was a most earnest student and conscientious 
While keeping thoroughly abreast of medical literature, he 


practitioner. 
Chere was almost 


was also well informed in the arts, particularly music 
nothing in symphonic or operatic scores with which he was not familiar 
World events were likewise closely followed and even with the kaleido 
scopic conditions of the past few years, he always seemed to have a bird's 
eye view of the whole. 
By his medical confreres he was regarded with greatest respect, both 


for his ability and his integrity. He will be greatly missed by them, by 


his patients and by a large circle of friends 
Mitton GovpsmitH, M.D., F.A.C.P 


DR. JESSE LUTHER LENKER 

Pennsylvania Medicine suffered the loss of a true friend with the 
passing of Dr. Jesse Luther Lenker of Harrisburg, Pa., on June 2, 1942 

Dr. Lenker was born September 30, 1882, in Harrisburg lhe greater 

part of his boyhood was spent in and about Linglest 

He attended Millersville State Teachers ( ollege, 


wn, Pa., where he at 


\ 


tended the public schools 
and upon graduation taught school for 
Baltimore Medical College, now a part of th 
received his M.D. degree in 1907. He served ; 


summer of 1906 at the Harrisburg Hospital, 


two ye He then entered the 
iversity of Maryland, and 
interneship during the 

lar interneship 


through 1907—O8 at the same institution fan practicing medicine in 


Harrisburg in 1908. After that time he did graduate study at the Harvard 
Medical School, including the Massachusetts General Hospital and the 
Peter Bent Brigham Hospital, and attended numerous clinics in this country 
and in Europe. Gettysburg College conferred upon him the honorary degree 
{ Doctor of Science in 1931 

From 1908 Dr. Lenker was associated with 
dispensary physician, visiting 


the Harrisburg Hospital, 


serving as assistant anesthetist, anesthetist, 
physician, instructor in medicine, cardiologist, medical director and dean of 
staff. At the time of his death he was also chief of the visiting staff of the 
Convalescent Home, operated by the Junior League, and consulting phy- 
‘cian for the Harrisburg Draft Boards \n active participant in the labors 
f org Lenker served as President and also Secretary 


anized medicine, Dr 
f the Dauphin County Medical Society, Secretary-Treasurer and also 
President of the Harrisburg Academy of Medicine, Secretary and also Chair- 
man of the Medical Section of the Medical Society of the State of Pennsyl 
‘ania. In addition to the duties imposed upon him in these various offices, 
¢ found time to add, in no small measure, to the field of medical literature, 


DEIN 


ig the author of many published papers. 
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Dr. Lenker was a member of the Philadelphia Medical Club, the Ameri 
can Heart Society, a Fellow of the American Medical Association, and had 
been a Fellow of the American College of Physicians since 1927. * served 
on the Governor’s Committee for Eastern Pennsylvania and was a guiding 
spirit in the affairs of the American College of Physicians. He died at his 
office on June 2 of a cerebral hemorrhage, after having had an earlier attack 
on December 28, 1941, from which he had apparently fairly well recovered 
With his death the College lost one of its outstanding members. 

EpwarpD L. Bortz, M.D., F.A.C.P., 
Governor for Eastern Pennsylvania 


DR. HENRY WALLACE GROTE 


Dr. Henry Wallace Grote of Bloomington, Illinois, Associate of th 
$ 5 
American College of Physicians since 1925, died at his home, 1502 East 
Grove Street, Saturday, June 19, 1942, of carcinoma of the prostate. 

Dr. Grote was born in Wheaton, Illinois, July 11, 1869. He attended 
and graduated from the Wheaton schools and from Wheaton College in 
1888. In 1891 he graduated from the Illinois College of Pharmacy wit 

Dd 5 ’ 

Ph.G. degree. 

He matriculated at Rush Medical College, graduating with an M.D 

db d : 

degree in 1894, and continued study as a post-graduate at the New York 
Polyclinic Medical School in 1896 and 1897. 

In Bloomington, Dr. Grote had a notable career. For many _ years 

d » J 

he was roentgenologist at St. Joseph Hospital, Bloomington, Illinois, and 
at Brokaw Hospital, Normal, Illinois. 

He was active in medical groups, holding membership in the McLean 

d d 
County Medical Society, of which he was at one time president, the Illinois 
State Medical Society, the American Roentgen Ray Society, Radiological 
A Dd ; 7 
Society of North America, American College of Physical Therapy, former 
+ § ; PY 

president of the Central Illinois Radiological Society, Associate of the 
American College of Physicians since 1925. 

His life, which was full and varied, was devoted to the service of others 


His pleasing personality and keen sense of humor were admired and liked 


by professional colleagues and friends. It is with a deep sense of loss that 
we write of his passing. 
M. Stevenson, M.D., F.A.C.P., 
i] 
I 


Bloomington, II! 





MINUTES OF THE BOARD OF REGENTS 


MINN 


The second meeting of the Board ith the Twenty 


sixth Annual Session of the American College of iysicians convened in 
Municipal Auditorium, St. Paul, Minn sday ; 2 Joon, President Roger | 


1 
secretary with 


the 


Lee, of Boston, Mass., presiding and Mr. E. lat u¢ e as 
the following members in attendance: 


Roger I. Lee 

James E. Paullin 
Thomas T. Holt 
Samuel E. Munson 
William D. Stroud 
George Morris Piersol 
Reginald Fitz 

William J. Kerr 
Charles T. Stone 

5 Morrison Hutcheson 
T. Homer Coffen 
Ernest E. Irons 
Jonathan C. Meakins 
Charles H. Cocke 


[he Secretary read abstracted minute 
hich were approved as read. 
PRESIDENT Rocer I. Lee: Would 
)make a report at this time ? 
Dr. CHARLES H. Cocke, CHAIRMAN: | had an interesti! liscussion yesterday 
of the present situation as it relates to men in servi r about to be inducted. There 
is considerable concern about Associates in vice who ime is approaching the 


be 


end of the five-year period, during which they must qualify for Fellowship or 
dropped. Naturally, if they are in service it is quite problematic whether they will 


+ 


be given an opportunity to fulfill the necessary requirements during the time of 


muitary service. 
n active duty 


] O1 
1 Maine and the 


lhe matter has also come up concernit 
‘his situation has already occurred in the 
Governor for Eastern Pennsylvania. The only possible entry 1 this organization 


1 
+ 


‘through proposals which must be endorsed by the local Governor, and if he is away 
m military service, such proposals cannot 
As a result of this discussion the following resolution was passed by the Board 
if Governors, the motion being made by Dr Z iso! r( rnor for Florida and 
regularly seconded by Dr. Alex. M surgess overnor to ode Island, that the 
Board of Governors go on record as requesting no chang made that would not 
therwise be made in the status of the men, either in the service or contemplating 
arly entry, and wherever it is requested by the Governor of a state that an Acting 
“overnor be appointed until his return, that the Board of ore be requested to 
resolution authorizing an Acting Governor 
'here should be a continuity of action o1 
linto service. I move that the Regent 
‘RESIDENT LEE: Is that strictly leg 
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Dr. T. Homer Corren: Mr. President, Article IV says that the President sha 
fill all vacancies on the Board of Governors, but 
could be nominated by the Governor of the state. 


Dr. Cocke: The Governor would not like to give up his position because he does 


not know what his term of service may be. 
SECRETARY LovELAND: I believe the proposed action is within provisions of 


3y-Laws. However, there should be some control over the appointment of th 


( 


Acting Governor. I think his appointment should be subject to the approval oj 


some designated committee, such as the Executive Committee, or the President 


acceptance of this resolution you are putting the matter wholly in the Governor's 


hands, and if he should not choose to appoint an Acting Governor there would 
another situation. Possibly the resolution should provide that whenever, in th 
judgment of the Executive Committee, any particular Governor cannot function be 
cause of military service, an Acting Governor may be appointed and that 
Governor shall be approved by the Executive Committee or the President. 
the Chairman of the Board of Governors has some suggestion. 


Dr. Cocke: The resolution states that “an Acting Governor be appointed until 


his return.” It does not say that he shall be appointed by the Governor of tl 


state. I think Mr. Loveland’s point is quite proper. The Governor on duty might 


be asked to submit the names of one, two or more men, as the Executive Committee 


may desire, and then the appointment should reside in the hands of the President 


| 


or the Executive Committee. 
I move that the Board of Regents activate this suggestion and this resolutior 


PRESIDENT LEE: I will entertain a motion moved by Dr. Cocke, that the report 


of the Governors be accepted by the Regents. If that report is accepted we can take 


action subsequently. 
Dr. William D. Stroud seconded the motion and it was regularly carried . 

PRESIDENT LEE: Now a motion will be in order as to how to activate this resolt 
tion. 

Dr. JONATHAN C. MEAKINS: I move, Mr. President, that the Executive Cor 
mittee be empowered to appoint an Acting, or interim, Governor on notificatior 
the Governor that he is going into active service. 

Dr. Cocke: I second the motion. 

PRESIDENT LEE: During the emergency the Executive Committee on n 
from a Governor that he is called to active service and will probably be unabk 
serve sufficiently as Governor is empowered to designate an Acting Governor 

Dr. GEoRGE Morris Piersot: The mere fact he is being called to active serv 


The provision should be, “if he is called a1 


ty 


otinca 


may not interfere with his functioning. 
finds himself unable to serve sufficiently.” 
Dr. MEAKINS: Do you not think each Governor should be formally informed | 
this? The Executive Secretary should write to each Governor drawing his attenti 
Governors at its meeting might not | 


to this. A mere report to the Board of 
effective because some members would be absent and others might forget. 
PRESIDENT LEE: It is understood that the Executive Committee has the 
in the case of the inability of a Governor to perform his duties because of going 
Let it be thoroughly publicize 


yiithor 
tu 


active service, to designate an Acting Governor. 
Those in favor say “Aye”; opposed, “No.” 
. . The motion was carried . . 

Dr. Cocke: Action should be taken on the other matter, namely, the extens! 
of the maximum five-year Associateship term in the case of Associates who are 
active duty and who may be prevented thereby from qualifying for advancement ! 
Fellowship. Such men should not be penalized for patriotic duty. 

PRESIDENT LEE: The Chair would prefer to refer this matter to the Comn 


on Credentials and wait for a report later. Is that agreeable, Dr. Cocke? 


[ suppose the Acting Governor 


Acting 


Perhaps 
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Dr. COCKE: Quite agreeable 
The meeting adjourned at | 


The meeting was called to ord 
Dr. Cocke: The Committee on Cre 
meeting for consideration of specific recor 
he Associateship term in the case of met 
PRESIDENT Lee: The particular and pr 
ed today and possibly decided upo 


and dues of members in the ar 


the Committee on Finance whic! 

t care to recommend a policy 
James E. Pautitin: Would 

‘ir estimates on the financial 


reducing dues, and as to whetl 
Chairman of the Finance Com: 


r th 


RESIDENT LEE: | will call for that 


CHARLES T. STONE: | have c 
Chairman of the Finance Commi 
he benefit of advice and counsel ft 
recommendations for your consideratic 
from Dr. Perry Pepper, the Chair 
gely included in the recommendation wl 


iding from the fifth paragrapl 


¢ 


‘The Committee on Finance has carefully 1 lere he financial status 


ot the College and finds that there ill | I mated net 11 me ibout 


$30,000 for 1942. It is recommend 
waive the dues of all members, Associat 
with the armed forces, and t 


reduced from $80.00 to $10.01 


Committee believes that 


1 


loption of this recommendation 
ollege would automatically decrease 
PRESIDENT LEE: I now call upor 
ions, Dr. Paullin. 
PAULLIN: Mr. President, after 
Finance, the Committee on Publi 
following resolution be adopted: 
IT RESOLVED, in view of the 
Fellows, of the American Colleg 
iry duty with the armed forces 
of active service and comple 
to be operative from January 1 
Such members shall inform the Executive Secreta 
military duty and of the date of discl 
In view of the necessary chang 
herent difficulty of supplying the ANNALS 01 
1 other publications shall not be furnished 
“BE IT FURTHER RESOLVED, the Initiation 


forces be reduced to ten doll irs 
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PRESIDENT LEE: We will open this matter for discussion. 


the College of Surgeons attempts to collect $500 from each Fellow, and that waiver 
of dues does not mitigate this $500. I think I am right. The Canadian Medical 


Association has remitted the dues of its members on active service. It does not give 
these members the journal. 


to come before the College for a reduction of dues, giving specific instances. T] 


present provision for reduction of dues does not apply to men not wholly detached 


from private practice. The proposed resolution likewise does not include men not 
wholly detached from private practice. We want this to be understood. Ther 
would be, perhaps, members who would be aggrieved. Some members in Boston 
Philadelphia and a number of places where they have Naval Hospitals might be i: 
naval practice certain parts of the day, with the rest of the fime to carry on privat 
practice. 

Dr. Stroup: Mr. President, as Treasurer I think the Board should understand 
the situation at present to a certain degree. We are in a very sound financial condi- 
tion. The Executive Secretary’s estimated income and expenses always seem to be 
fulfilled. He estimated that we should have a surplus of income over expenses for 
1942 of between $28,000 and $30,000. We have in cash in the General Fund $78,000 
of which the Finance Committee is suggesting investment of $28,000, so that we 
shall have $50,000 in cash in the General Fund for emergencies. Now if the pro- 
posed resolution would result in a reduction in income, even of $6,000 or $7,000, | 
personally feel that the action is justified, and that the College should take this reduc- 


tion. 
The second point I should like to raise is that of sending the ANNALS. 


of the members wish to subscribe for the ANNALS in the usual way while on active 


If any 


duty, they could pay for it. 

SECRETARY LoveELAND: The adoption of this resolution would mean that 
should refund, pro rata, dues that have been paid since January 1, 1942? 

Dr. PAULLIN: Yes. 

SECRETARY LovELAND: The majority of members have already paid their 1942 
dues. 
Dr. Stroup: Mr. Loveland, your point is, I believe, that it would not be fair t 
put this motion through and have those who have already paid their dues lose out 
because they have been honest and prompt. 

SECRETARY LovELAND: The provision must be made retroactive to January | s 
that all members shall be treated alike. 

Dr. Stone: Mr. Loveland has just handed me, since I made 
marks, a revision of the total amount that the College would lose by waiving the due: 
and reducing the Initiation Fee, namely, $6,000 annually instead of $5,000. 

PRESIDENT Lee: Dr. Paullin do you want to amend the resolution to date 
January 1, 1943? 

Dr. PauLitin: No; January 1, 1942. 

PRESIDENT Lee: And have a refund? 

Dr. PAULLIN: Yes. 


my original re- 


Dr. Prerso.: How does that affect the men who are regular officers in the Am 
and Navy? 
SECRETARY LovELAND: We should have to refund to everybody; alike. 
during 


Dr. Pierso_: Even those men whose life work is in the Army and Navy, 
this emergency would their dues be waived, or if paid, refunded ? 

SECRETARY LOVELAND: That is the intent of this motion. . 

PresipENT Lee: It should be stated furthermore that this does not include 
U. S. Public Health Service and other Government officials, Red Cross, et cetera. 





It is pointed out that 


The Chair has taken unto itself the liberty, which jt 
shouldn’t do, of discussing this matter. It is possible for any one of our members 


e 
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Dr. PAULLIN: Nor does it include t 
Dr. Kerr: Mr. President, would it n ig ous thing on our part, 11 
hrough the Surgeons General we might p le a certain numbe subscription 


« the ANNALS OF INTERNAL MEDICINE to 
enefit of the men in service, as a contribution from the 
PRESIDENT LEE: The Surgeons General 
medical journals. We have been trying 
‘opriate medical journals and books 
Is there any further discussion 
up at this Session 
Dr. CocKE: Mr. President, | move 
Dr. Prerso._: I second that motion 
The question was called and thx 


PRESIDENT LEE: May we now consider the 
mnection with the American Board of Int 


mittee any recommendations: 
Dr. STONE: Item No. 7 on the Fi 
‘The Committee on Finance has learned tha rtain regional opinion is 
favorable to a reduction in the Initiation Fee t tl ( I] Phe Committee 
feels that the financial condition of tl llege is such that it could safely stand 
a reduction of the Initiation Fee, 


information to the Board oft 


PRESIDENT LEE: What difference 

Dr. STONE: The Executive Secretary ha ‘stimated tha he reduction 
nitiation Fees by twenty per cent, comparable to that which has been suggested by 
e American Board of Internal Medicine, would reduce the income $4,000 annually 

Dr. PAULLIN: The present Initiation Fee for practicing physicians 1s $80.00 ¢ 

SECRETARY LOVELAND: Yes; a twenty | cent red on Ww | make the fee 
ipproximately $65.00. 

Dr. PAULLIN: What is the fee for the Ameri 

Dr. Stone: $50.00; the Board is willing to reduce it twenty per cent, to $40.00 

PRESIDENT LEE: The matter for consideration re thi hot is that in 

ation with the American Board of Internal “licine, which contemplates 
reduction in its fees from $50.00 to $40.00, thi llege reduce its Initiation Fe 

$80.00 to $65.00. This reduces the total cos 1 physician for certificatior 

ind Fellowship in the College from $130.00 t ] [ take it the Americat 


1 


board of Internal Medicine would like to have a joint a n on e part of 


} 


tne 


ollege and their Board, and I also understand that action would 1 become operative 
until January 1, 1943. 
Dr. Irons: The American Board of Internal Medicine wishes to cooperate witl 


We cannot act in conjunction wi he College b ul we are 


KE: | move the adoption of the 


SOLVED: That in consideration of actior ntemplated by t American Board 


of Internal Medicine to reduce their total rtificatio1 i from $50.00 to 
$40.00, the American College of Physicians shall reduce its Initiation Fee 
for practicing clinicians from $80.00 to $65.00, this ion to become eff 
ive January 1, 1943, and to be dependent upon consummation of 
ction by the American Board 

Dk. Stone: I second the motion 
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.. There was no further discussion, question was called, and the 
carried . . 

PRESIDENT LEE: We will call upon the Chairman of the Committee on Publi 
Relations for the balance of his report. 

Dr. PAULLIN: This Committee recommends that the following delinquent mem- 
bers of two or more years’ standing be dropped from the Roster in accordance wit! 
provisions of the By-Laws. They have tendered resignations, but they are 
eligible to resign because they are delinquent. 

Dr. Stroup: | second the motion. 

. . There was no discussion, question was called, and the motion was carri 


Dr. PAULLIN: The Committee recommends that the resignations of the followi 


7 Associates and 3 Fellows, in good standing, be accepted: 


Marshall S. Brown, Jr. (Associate), New York, N. \ 
Ray S. Dixson ( Associate), Detroit, Mich 

Philip J. Lukens (Associate), Ambler, Pa. 

Bernard T. McGhie (Fellow), Toronto, Ont. 

E. C. Rinehart (Associate), Struthers, Ohio 

John R. Rodger (Associate), Bellaire, Mich. 

F. M. Routh ( Associate), Columbia, S. C 

Richard Harry Schmit (Associate), Buffalo, N. \ 
G. Louis Weller, Jr. (Fellow), Washington, D. ( 
Pauline Williams (Fellow), Richmond, Va 


On motion by Dr. Paullin, seconded by Dr. Kerr and regularly carri 
these resignations were accepted . . 
Dr. Pauttin: The following 2 Associates and 2 Fellows are delinquent in 
for two or more years and subject to being dropped automatically. Numerous | 
have been addressed to them: 


It is recommended that these names be discontinued in accordance 
By-Laws. 

Dr... .. . ., Fellow, is also delinquent, and in addition, the College 1 
to locate his whereabouts after several months of effort. It is recommended 
also be dropped. 

Dr. ..:s « «, Associate, was totally disabled and out of practice from Februar 
1939, until July, 1941. He had very little income, and since he showed exceeding! 
good faith in paying the minimum dues for 1940 and 1941, it is suggested by 
Executive Secretary and recommended by this Committee that his dues be waived ! 


1 
t 


those years, and that the amount which he has paid be applied to his account ot 


Al ne AC Gel ct ten 


dues. He has been sick and unable to pay. 

I move the above recommendations be accepted. 

Dr. STONE: I second the motion. 

. . The question was called and the motion was carried 

Dr. Pauttin: Another Fellow, Dr... . . . ., is delinquent for 1940 and 194! 
During this time he was on military duty in England, and in view of a similar cou! 
tesy extended by the Canadian Medical Association he feels that the American Col 
of Physicians should waive his dues for those years, and he, in turn, will pay 
dues for 1942. This case brings up a question of policy concerning waiver of 
in full rather than reduction in cases of military service. The new regula 
adopted by this Board covers the period from January 1, 1942, but this case prect 


101 
M4 


that time. Your Committee recommends his dues be waived for 1940 and ! 
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keeping with the resolution which has 
nilitary service to apply for such waiver 
Dr. Prerso.: I second the motior 
There was no. further 
carried 
| move that the report of the 
acct pted. 
Che motion was seconded and 
PRESIDENT LEE: May we have the 
ittee, Dr. Stone ? 
Dr. STONE: The remainder of n 


‘The Committee on Finance has e3 
statements of the College 
proval of these re ports by 


already placed in yout 


o moved by the Committee 
PAULLIN: I second the motio1 
The question Was Ca led and 


STONE: The ¢ ‘e moved 


“RESOLVED: 
in Florida Powet1 Corporat 
and the Virginia Public Ser 


derived therefrom be used 


I/¢ 


2Y,% notes, 1952-55, a 


bond; and fifty shares « 
ferred stock.” 
transaction will leave appro 
nd $78,000 in cash in the Gener 
Dr. CorFEN: I second the motion 
PRESIDENT LEE: Are we voting to 
Council that certain securities be sold 


; 


air has a rather definite idea 

to change its own stock and that oug 

the Board of Regents can approve in gen 
eem untortunate to have the Boat 
stock, and so the Chair would ent 
this paragraph 
STONE: | so move 
PAULLIN: I second the motio1 

Phe question was called and the 

STONE: The Finance Committe 


“RESOLVED: That $14,000 uninvested principa ndowment Fund be 


used to purchase interest beari U1 ( tates War Bonds, subject t 


the approval of our Investment 
SIDENT LEE: AIl those in favor 
action say “Aye”; opposed “No.” 


Che Board was unanimously i1 





390 MINUTES OF THE BOARD OF REGENTS 


Dr. Stone: The Finance Committee reports the following resolution as con- 
templated action: 


IV. “Resotvep: That the recommendation by our Investment Council that we 
invest approximately $28,000 uninvested cash in the General Fund by 
approved.” 

. . On motion made, seconded and regularly carried this contemplated action 
was approved... 

Dr. SToNE: The only other matter to be brought before this meeting is that 
which has to do with the handling of securities by the Investment Council, Drexel 
and Company, of Philadelphia. 

It is recommended that the Board of Regents approve of the following official 
resolutions to facilitate the handling of securities, and | move their acceptance: 
the Chairman of the Finance Committee be 


“RESOLVED: That the Treasurer or 
standing in the 


and is hereby authorized to deliver any and all securities, 


name of or belonging to the American College of Physicians, to Drexel & 
Co. for the purpose of opening a Custody Account in the name of the 


American College of Physicians. 

'RTHER RESOLVED: That Drexel & Co. be and is hereby authorized to register 
any and all securities so delivered in the name of their nominee or nominees 
for the purpose of facilitating brokerage transactions made for the Account 
of the American College of Physicians and for the purpose of collecting 
dividends and interest on securities so registered, and to detach any and 
all interest or dividend coupons from unregistered securities as and whet 


they shall become due and payable. 


“FURTHER RESOLVED: That Drexel & Co. be and is hereby authorized to collect 
the principal on any and all securities when it shall become due and payable 


"URTHER RESOLVED: That Drexel & Co. be and is hereby authorized to hold any 
for the Account of the American College ot 


and all monies so collected 
American College ot 


Physicians, and to remit any and all monies to the 
Physicians in any manner so directed upon the written instructions of the 


Treasurer or the Chairman of the Finance Committee. 


“FURTHER RESOLVED: That Drexel & Co. be and is hereby authorized to sell, 
assign, transfer or deliver any and all securities deposited in the aforesaid 
Custody Account, and to purchase additional securities for the Account of 
the American College of Physicians, upon the written instructions of tl 
Treasurer or the Chairman of the Finance Committee. 

I hereby certify that the following named persons have been duly electe 
and now hold the offices above referred to, namely, 
Treasurer 
Chairman, Finance Committee 
Executive Secretary.” 

Dr. MEAKINsS: | second the motion. 

. . . There was no discussion, the question was called and the motion carried 

Dr. STONE: I move that the report as a whole be accepted. 

Dr. MEAKINS: | second it. 

. . The question was called and the motion carried . . 
PRESIDENT LEE: We will now have the report of the Treasurer. 
Dr. Stroup: The financial reports * have just been placed in your hands, 


* These reports appear at the end of these Minutes. 
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‘ 


think they explain themselves. Our finances are in excell hape. Our Investment 


‘ 


Council has been doing very satisfactory work, and yntinued confidence in 


On motion made, seconded 
ng with the financial reports, 


PRESIDENT LEE: Have you any business, r. ire rning the division 
llinois in regard to Governors’ territories 
Dr. Irons: This matter is carried over fro tl ist m Ing I Board 
ihe purpose 1s to settle a difficulty which ha xisted tor ) ime between the 
livision of Illinois territory for the Northern and uther1 ion Many yeat 
oa line was drawn through the center of . it he ‘rnor of Souther 
found objection because there were few tow! ind consequently lew 


tween 


ts in his half of the state. (¢ 


has been sought Now | 


reached an equitable agi 


lhe Board of 
American (¢ 
(;entlemen: 

After due consideratior 
Board of Regents that the 
Southern districts of the State 

irty-first) parallel, as per the 


Very 


7 
{ j 


; 


ve the approval of 
STONE: I second it. 
IDENT LEI - recognize D1 
Munson: Because of my 
Illinois State Medical Society, 
of Chicago, better, perhaps, than 
lly | was the College Governor for ino ole, and tl nen responded 
regional meetings general] ver the stat It was impracticable, how 
to continue serving the ent 
tl 


in Chicago, and, therefore, e 


Peoria. The division is perfectl 


ESIDENT LEE: I understand this 
| 


the Executive Offices, and I se 
SIDENT LEE: Is there any further discussiot not, all in favor say “Aye” 
“No.” 
(he motion was carried 
IDENT LEE: Is there any further business that ld cx betore the House: 
CoFFEN: Mr. President, there is one mattet would like al f in the 
Dr. Edward L. Bortz, particularly in regard t graduate Nigh hat 
so successfully held in some mil | 
ight is that they ought to be exter 
well would be received such 


Various locations | do not know that w need a acti 3 except that 
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the Regents might go on record as endorsing or encouraging Dr. Bortz a1 


Advisory Committee on Postgraduate Courses that arranges for such courses. 
PRESIDENT LEE: Do you make that in the form of a motion? 
Dr. Corren: I do. 
Dr. Prerso.: I second the motion. 
Dr. Munson: Will these meetings be held annually ? 
Dr. Corren: No, at any time during the year. 
[ take it this will be extended to Government Camps, Gener 


PRESIDENT LEE: 
that the Surgeon Ge 


Hospitals and large Station Hospitals, et cetera. I may say 
eral is very much in favor of that extension and development whenever and wherever 
All in favor of the motion say “Avye’’; opposed “Ni 


military exigencies permit. 
. . The motion was carried 
President Lee made numerous announcements concerning forthcoming 


tr17 


tions and meetings and thereafter the meeting adjourned at 2:15 p.m. 
Attest: (Signed) E. R. LoveLanp, 
Sec reta) \ 
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GENERAL FUND 
For the Year Ended December 31, 1941 


Balance, January 1, 1941. ; rer 
Add: Dividend received from Bz unk of P ittsburgh, National Association, in ex 


of deposit 
$1 17,67 
Less: 
= ee | 


Transfer to Endowment Fund of the Initiation Fees of 


Members. . . 


To close Deferred (¢ ‘laim against Exchange  N: itional Bank, Pitts 


burgh 
Adjustment of Furniture and E quipme nt Account 


$146,101.21 


Summary of Operations for the Year ended December 31, 1941: 
Income: 
$30,725.19 
Initiation Fe ees 20,702.00 
Subscriptions, ANNALS OF INTERNAL MEDICINI 30,943.69 
Advertising, ANNALS OF INTERNAL MEDICINE 9,096.12 
Income from Invested Funds, General. . . $279.16 
Income from Invested Funds, Endowment... . 4,483.79 


Exhibits, 25th Annual Session 11,474.14 
Guest Fees, 25th Annual Session and B: inquet, net 696.70 
Profit on Keys, Pledges and Frames ' 

Dividend on Perpetual Insurance Deposit. . 
Postgraduate Courses, net seceds 5 
Sale of Directory, 1939 and 1941. on 99.75 


154.29 
60.00 
127.25 


TOTAL INCOME. . 
Expenses: 

Se ee 

Postage, Telephone and Telegraph 

Office Supplies and Stationery... . 

Printing ; 

Traveling E xpenses . ae 

College Headquarters: 
Maintenance... . $2,102. 
Heat, Light, Gas and Water... 673.. 
CO 1,239. 
Insurance. . 236.8: $4,251.97 


$26,044.70 
$,001.11 
1,120.27 
24,616.21 
4,115.12 


857.98 
500.00 
075.78 


Depreciation on Building, Furniture and Equipment 
Grant to National Research Council 
1941 Directory 
John Phillips Memori: I Prize. . 42.34 
Research Fellowships. . 5,708.64 
Loss on Sale or Maturity of Investments 312.40 
Regional Meetings. 368.24 
College History. . - 861.23 
Investment, Real Estate, net... 369.78 
Other Expenses: 

25th Annual Session ; $4,911.96 

ANNALS OF INTERNAL MEDICINE. . 587.38 

Miscellaneous. . . 


ToTAL EXPENSES $ 92,619.68 


Net Income for the Year Ended December 31, 1941 


Balance, December 31, 1941... $166.3 





1941 


\ccount, January 1, 


Membership Fee rect 
Transfer Initiation Fees « 
eral Fund 


Gain on Investment Transa 


Lot il Inere iS¢ during 1941 


il Account, December 


f | xpense 


1941 


( 


VUU deral Farm 


Fe 
5.000 Florida Power 
ts, 1966 
1000 lorida Power & Light, 
5000 it Northern 


““B.” Si%s, 


chigan (¢ 
1963 
North America : j 
Ohio Edison Co., Ist Mort., 4 
Ohio Public Service, 1st Mort 
Pennsylvania RR, Gen., } 
1984 
5,000 Philadelphia Company ( 
F., 414s, 1961 
000 . S. Treasury, 4s, 194 
O00 .S. Treasury Defens« 
2! 1953 
5,000 Virginia Public Service, 
1946 


Bor 


$10.875.00 
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Share 
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Slock 


American Brake Shoe & Foundry Co., Conv., 
Pfd BN ee ica 
American Gas & Electric Co., 434s, Cum. 


Pfd 


Chase National Bank of New York... 
Curtiss-Wright Corp., Class A 

E. I. du Pont, $4.50, Cum. Pfd..... 
Eastman Kodak Co., Common. . 
General Motors Corporation, Common. . 
Great Atlantic & Pacific Tea Co., 7%, 1st, 


Cum. P 


International Harvester, 7%, Cum. Pfd.. $ 8,169.00 
International Nickel Co. of Canada, Ltd... 
Johns-Manville Corp., 7%, Cum. Pfd... 1,266.77 
Monsanto Chemical Co., $4.50, Cum. Pfd., 
\ - 


J aes 5,878 
Montgomery Ward & Co., Inc. 

Pacific Gas & Electric Co., 6%, Pfd.. . 

Fy See CONEY CO... 6. 

Phillips Petroleum Co., Common... 

Timken Roller Bearing Co... .. 


TorTAL, Stocks. a $ 15,314.3 


TOTAL, Investments . $120,763.! 


6,163.60 


1( 


), 887.62 
970.75 


4,550.00 


5,1 
5,6 


$825.85 


,652.80 
,868.34 
,200.38 


3,594.53 


133.75 
25.50 


994.75 


4,640.50 


5084.90 


3,978.80 


3,407.25 


179.32 


38,054.32 $208,817.89 
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St. Paut, Min 


APRIL 24, 

rhe third meeting of the Board of Regen Pwenty-sixth 
Annual Session of the American College of 
Auditorium, St. Paul, Minn., Friday, April 24, at | .m., with President James 
Paullin presiding and Mr. E. R. Loveland 


convened in the Municipal 


ry, with the following 


James E. Paullin 
Charles H. Cocke 
Henry R. Carstens 
William D. Stroud 
George Morris Piersol 
Roger I. Lee 

Charles T. Stone 

J. Morrison Hutcheso1 
T. Homer Coffen 
Ernest E. Irons 

Hugh J. Morgan 


James F. Churchill 


President Paullin introduced 
of Commerce, who, on behalf 
? 


American College of Physicians t 


Phillips presented not only a complete civic 


) 


rganizations, including the medical so 
President Paullin thanked Mr. Phillips 
uly considered later in the meeting, whet 
PRESIDENT PAULLIN: We shall hay 
an of the local Committee on Publicity 
Dr. CHaries N. HENSEL: President 
want to tell you what a delight it has beet 
‘ipate in your delightful and charmit 


Mr 


tint 
0 


most amazing and friendly cooperati 

problems of the Chairman of the Con 

t Chairman on Publicity I take it that vou belie in regulating 
and with that idea in mind | want t ll vou of the difficulties a 
office that I have encountered 


you that your Executive Secretary, us the 
you about the 
nce you have appointed 


information tor the 


lhe first difficulty is the securing of riven 


» the press The local Committee likes veeks 
elore the convention an article shall form the 
public of the coming convention, and thi week of conven 


here should be three articles and particularly on 


Ter | 
lay morning. This is where the Itv arise It is extremely difficult to 
hat material. We wrote to the men he prpgram asking “ith le original 
an abstract, and the response practically nil som he articles 
hed were not useful for publicity. It occurred to us, and I wo like to make 
ggestion that the Publicity Committee 
to be prese nted o1 


betore the convention 
ed, abstracts of the papers these abstracts to be 
397 
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released through the Executive Secretary's office, and transmitted to the local Chai: 


These abstracts should be from thr 


man thirty days in advance of the meeting. 
tha _— 1 
the local | ub 


hundred to five hundred words, or two pages. This would enable 
licity Committee to release some material gradually to the press. This could ly 
certified or supervised by the Program Committee so that you would know the ki: 
of publicity that would be released. This is the thought that I would like to I 
with you for your indulgence. (Applause. ) 

PRESIDENT PAULLIN: Thank you very much, Dr. Hensel 

The next item of business will be a review of the minutes of ow 
meeting held on Tuesday April 21. 

Secretary Loveland read a review of the minutes of the meeting, 

were approved as read 

PRESIDENT PAULLIN: Dr. Cocke, since the recently-elected Chairman of the Bi 
of Governors, Dr. Breed, is not present, will you kindly present a report? 

Dr. CHARLES H. Cocke: Thank you, Mr. President. The Board had 
ing and active meeting. We had the good fortune to have Dr. Paullin 
quite a lively discussion ensued, particularly relative to the matter of 
workings of the American Board of Internal Medicine. 

It seems that there has been some criticism in various places, and as 
animated motion was made by Dr. Walter B. Martin, Governor for Virginia, sec 
by Dr. George Lathrope, Governor for New Jersey, that the Board of Govern 


request the Board of Regents to investigate the present workings of the examiners 
; 


“ts 
t 


Internal Medicine to determine how they are operati1 


~ «all 


of the American Board o 
to recommend such improvements in their methods as they may 
motion not only was carried, it was unanimously carried, and I submit 
Breed’s absence, as my term of office as Chairman of the Board of Govern 
expired. The election was held and Dr. William B. Breed was made Chairman 
PRESIDENT PAULLIN: Would you mind stating, Dr. Cocke, some of the discuss 
1 ‘ 


ts should 


that caused this resolution to be introduced? I think the Regen 
thing of its background. 

. . . Dr. Cocke presented the details as taken from the minutes of 
Governors. Following its receipt there was general discussion and 
presented by several, including Col. Hugh J. Morgan 

Dr. Irons: I think this a very good opportunity 1 
informed of some of the difficulties that the American Board of Interna 
I have no doubt that the Board of Internal Medicine has made 1 
mission and omission. 

When we began we had twenty-eight hundred applicat 
out examination. Four members of the American Board went over every 
these applications, and all cases about which there was any question were submitt 
voted upon by the full Board. It was a time consuming procedure, but we f 
Board must do this work as correctly as possible 

Now with respect to the examinations. As I said bet 


1 > 1 
or th Board ot 


} 


has made some mistakes. Among them, in the first 

failure of the examiner to calm down the candidate 

for the fellow who has to come up for examination 

years and this is the occasion when he either makes ot 

as half an hour out of forty-five minutes talking about other 

could think of, to get the candidate calmed down so that he could answer the ques 
Instead of giving each one forty-five minutes, we have often given the candid 
hour and a half. I think that has been the attitude of every mem 

Of course, we have to distinguish between the candidates 


who are actually jittery. 
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Chere is on every team oft eXamination one 1 ml ] he Board and a guest 
examiner who has nothing to do with the Boat It has beet 1y observation that 
membe1 


ttle toug 


t repli nt he udg1 nt ) the Board 


about 


the guest examiner is inclined to be a 
of the Board. This oral examination d 


alone, but also of the guest examinet 


oes no 


the candidate’s being passed he is give rtunity 
with a different examining team. Thu 
been, perhaps, a little hard on the candid 
there is a difference of opinion betwee Tl 
time the vote is unanimous. If thers 
what he has done, or concerning any 
the case and leans backward to give 
with candidates whom | thought enti 
aminations, but who failed. They w 
did not take their preparation seriousl) 

Now with respect to failures 1 
[ may offend, if any, but there are 
the schools in Western New York wl 
Phat, I think, explains the excess of 
recent candidate up for examination 
taken one of the previous examinat 

and he produced better results 


t not to be passed because of h 


oug] 
k 


to him, got him quieted down 


finally passed him 


(nother question has bee 
We are not going to fail a man be 


+ 


7 


and unusual questions. However, \ 
of questions. We have plenty of pr 
the latter because we want to 
id of medicine we should expect 
ard is not asking these men to 
ments they will have to come 
he Secretary of the Board 
technical, according to the By-Laws, aris 
PRESIDENT PAULLIN: Does any met 
Dr. Rocer I. Lee: Mr. President, 
ates that men really want to join th 
ing some criticisms of the Committee 


leers me up a great deal because a n 


loes not kick unless he wants to get in 
itter with the sweet, and I think that 


ap ' ” 
taken in as they might be in a 
omplaint, which I think actually 


Soc 


place to bring these matters up 
matters because this is a joint enterpt 
nittee on Credentials. If 
oh job, it seems to me. 
Irons: Mr. Chairman, 
rhe American Board would feel 


omething 


wrong with the Board 
PRESIDENT PAULLIN: I feel 
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The question is whether or not the Regents want to consider making a reply 
the request of the Board of Governors. The request was that the Board of Regents 
investigate the present workings of the examiners of the American Board of In 
ternal Medicine to determine how they operate and to recommend such improvements 
in their methods as may be thought wise. We cannot ignore that request of the Board 
of Governors. If you would like, we can designate some members of the Board oj 
Regents to look into this and to report at the next meeting in December. What is 
your pleasure? 

Dr. Lee: I would like to move that it be recorded in the minutes that the Board 
of Regents has discussed with great thoroughness this problem relating to the ex 
aminations of the Board of Internal Medicine and has voted to renew these discussions 
from time to time. 

Cot. HuGH Morcan: I second the motion. 

. . There was no discussion, the question was called and the motion carried 

PRESIDENT PAULLIN: The next thing on the agenda is New Business. 

Dr. Prerso_: Mr. President, the Committee on Credentials recommends that fron 
this date until further action by the Board of Regents, all Associates who are called 
to active duty with the armed forces of the United States shall have the time limit of 
five years for qualifying for Fellowship extended until they have been discharged fro 
the armed forces. At that time they shall be allowed the same amount of time in whicl 
to qualify for Fellowship as remained to them when they entered the armed forces 

Dr. STONE: I second the motion. 

. . The question was called and the motion carried. . . 
PRESIDENT PAULLIN: Gentlemen, the next item of business is the e 


] 
act) + +} 
rection Of 


Secretary General. Do I hear any nominations ? 

Dr. Cocke: I nominate Dr. Piersol. 

Dr. CorreN: I second the motion. 

PRESIDENT PAULLIN: Are there any other nominations ? 

. . There were no other nominations, the question was called and the 

carried. . . 

PRESIDENT PAULLIN: The Secretary will record the election of Dr. George 
Piersol as Secretary General to succeed himself. 

The next order is the election of a Treasurer. 

Dr. HutcHEeson: I nominate Dr. William D. Stroud. 

Dr. CuuRCHILL: I second the motion. 

PRESIDENT PAULLIN: Are there any other nominations ? 

Cot. Morcan: | move that nominations be closed and Dr. Stroud 
Treasurer. 

Dr. CocKE: I second the motion. 

. . The President called the question and the motion was carried. : 
PRESIDENT PAULLIN: I declare Dr. Stroud elected Treasurer to succeed himself 
Next on the program is the appointment of 1942-43 committees. The Executive 

Committee consists of the elective officers and five Regents elected by the Board 

. . There was general discussion in which it was pointed out that the elective 
officers are automatically members of the Executive Committee. Nominations of the 
following were made; seconded and unanimously elected by resolution: 


Dr. Francis G. Blake 

Dr. Charles H. Cocke 

Dr. J. Morrison Hutcheson 
Dr. O. H. Perry Pepper 
Dr. Walter W. Palmer 
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PRESIDENT PAULLIN: The next mittee is tl ommittee on Advertisements 
and Commercial Exhibits. | 


Dr. (George 
Dr. Sydney R. 
Dr. Charles C. Wolfert 


The next committee is the Committee on the ANNA oF It 2D \LEDICINE 
which the term of Dr. Reginald Fitz now expt re-appoint him to membership 
n this Committee—the Committee consisting 


Dr. Walter W. Pal 
Dr. David P. Bart 
Dr. Reginald Fitz 


next committee is the Com: 
The President appoints on 
view of the fact that Dr. Irons 
Elect, | will appoint Dr. Charles H 
term 1945; and since Dr. Samuel | 
Dr. James D. Bruce for his unexpt 
Dr. Charle I 
Dr. James D. | 
Dr. Williat 


The next committee is the Cor 
ire appointed by the Board of | 


Governors. The Board of Governor 


Dr. J. Owsle 
Dr. W lian 
Dr. Wallace 


Dy Robert Cooke's term as an 
is particularly requested that he 
expires, and it has occurred t 
this Committee from the Board of Gov 
so familiar with the work that it might 
delegate from the Board of Regents 
Cot. MorGan: | so move 
Dr. Lee: I second the motio1 
PRESIDENT PAULLIN: It has beet 
ippointed for a term of three years 
The question Was called 
tee on Credentials as follows: 
{ ge Morris Piersol, Chairm 
Charles H. Cocke 


Sydney R. Miller 


reo! 


|. Owsley Manier 
William B. Breed 


VW allace M. Yater 
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PRESIDENT PAULLIN: The next committee is the Committee on Educational] 
This Committee is established by the Board of Regents. I re-appoint thy 


Policy. 
Irons as Chairman in the pla 


members of the present Committee, but designate Dr. 
of Col. Morgan, who is on active military service. The Committee, therefore, to be 


Dr. Ernest E. Irons, Chairman 
Dr. Charles H. Cocke 
Dr. Hugh J. Morgan 


There is the Advisory Committee on Postgraduate Courses, of which D1 
Phetr the Ad y ( tt n P luate ( f which D 
L. Bortz has been re-appointed Chairman by the Board of Governors. The 


sonnel of this Committee as appointed by the Board of Governors is: 


Dr. Edward L. Bortz, Chairman 
Dr. C. Sidney Burwell 
Dr. Ernest H. Falconer 
Dr. Fred M. Smith 
Dr. James J. Waring 
I also re-appoint the present College representatives on the Advisory Council 


Medical Education, namely : 


Dr. Francis G. Blake 

Dr. Hugh J. Morgan 
The Conference Committee on Graduate Training in Medicine has two delegates 
from the American College of Physicians, two from the American Board of Interna 
on Medical Education and Hospitals of th 


Medicine, and two from the Council 
our two present representatives 


American Medical Association. I re-appoint 
namely : 
Dr. Hugh |]. Morgan 


Dr. O. H. Perry Pepper 


The next committee is the Committee on Fellowships and Awards. Dr. Iror 
has asked to be relieved from duties on this Committee; Dr. D. Sclater Lewis is 
longer a member of the Board of Regents, as is the case of Dr. Henry M. Thon 
Ir. I am re-appointing from the past Committee Drs. Blake and Fitz, and 


appointing as new members Drs. Coffen, Carstens and Meakins, the full Committee 
be: 

Dr. Francis G. Blake, Chairman 

Dr. Henry R. Carstens 

Dr. T. Homer Coffen 

Dr. Reginald Fitz 

Dr. Jonathan C. Meakins 


| re-appoint to the Committee on Finance Dr. O. H. Perry Pepper, 
This Committee will consist of : 


expires this year. 
Dr. O. H. Perry Pepper, Chairman 
Dr. James D. Bruce 
Dr. Charles T. Stone 
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The Committee on Nominations will be 


Dr. William B. Breed 
Dr. C. W. Dowden 

Dr. James F. Churcl 
Dr. Hugh |. M 


Dr. Fred M. Si 
Drs. Breed and Dowden are from the Boat ( é ) ( te n 
Morgan are from the Board of Regents; and Dr. Ss i Fellow-at-large 
Several years ago Dr. Bruce appointed a | ttee « Preparednes which 
consisted of myself as Chairman and Drs. Bort ind Le | think, perhap 
hat Committee has fulfilled its usefulne to the lege, al | see mn f cor 
tinuing it. The Chair will entertair tion that t ( mittes Pre edne 
be discontinued. 
Dr. STONE: I so move. 
Dr. Cocke: I second the motior 
There was no discussion, é 
carried. 
PRESIDENT PAULLIN: The Committee 
Dr. Ro 
Dr. David P. B 
Dr. A. C. G 
Dr. J. Mo I 
Dr. Jam I 
The Committee on Survey and Future 
The Consulting Committee on Annual Se { ommittee and 
ill consist of: 
Dr. James E. Paullin, | 
Dr. George M 
Dr. Roger I. | 
Dr. John A 
Dr. James D. Bru 
Dr. William B. B 
re-appoint the members of the Hou 
Dr. William D. Sti 
Dr. T. Grier Milles 
Dr. Harry B. Wilmer 
\t a previous meeting of this Board D: ip] ( e 
American Board of Internal Medicine for a thre ir te ring in 1945 
PRESIDENT PAULLIN: We will now receive 1 the 1 rds a report from D 
Edward L. Bortz, Chairman of the Advisory Cor tte. Postgraduate | ( 
1942 
Dr. Bortz was unable to be present, but 1 ng report is presented 
made a part of the record: 
“REPORT OF THE ApvisoryY COoMM1 ON | 
to the Board of Regents, Ameri ( 
“The following courses were condu ¢ é é 


of the American College of Physicians 
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Von 


Course member 


ALLERGY: Dr. R. A. Cooke, Director : : 1 
DIAGNOSIS AND TREATMEN’? OF HEART 
DIsEASE: Drs. Paul White and Edward 
Bland, Directors 

GASTRO-INTESTINAL DISEASES: Dr. 
Henry L. Bockus, Director 

ARTHRITIS AND RHEUMATIC DISEASEs: 
Dr. Philip Hench, Director 
PERIPHERAL VASCULAR DISEASES: Dr. 
E. V. Allen, Director 

INTERNAL MEDICINE: Dr. Cecil Watson, 
Director 


34 


T 


“The following courses were cancelled, either by reason of lack of sufficient 


rollment, or the removal, due to military service, of teachers from the staffs of 
stitutions where courses had been arranged: 


Course 
GENERAL MEDICINE: Drs. William J. 
Kerr, Stacy R. Mettier, Arthur L. 
Bloomfield and Dwight L. Wilbur, Di- 
rectors 
INTERNAL MEDICINE: Drs. Warfield T. 
Longcope, George W. Thorn, Maurice 
C. Pincoffs and H. Raymond Peters, 
Directors 
ALLERGY: Dr. Harry L. Alexander, Di- 
rector 
GASTRO-INTESTINAL DISEASES: Dr. 
Walter L. Palmer, Director 
TUBERCULOSIS: Dr. James J. Waring, 
Director 


18 9 


* These are registration figures at time courses were cancelled. 


“The Committee has had a meeting and discussed plans for courses to be offered 
during the 1943 winter and spring seasons. The Committee is of the opinior 
the following courses should be offered: 
1. GENERAL MEDICINE, two weeks, Harvard Medical School. 
2. ALLERGY, one week, New York, Dr. Robert A. Cooke. 
3. GENERAL MEDICINE, one or two weeks, Philadelphia, Dr. George 
Piersol. 
4. GENERAL Mepicine, The Mayo Clinic, Rochester, Minn., Dr. E. V. Allen. 
5. GENERAL MeEpIcINE, Center for Continuation Study, University of Minnesota 
School of Medicine, Dr. C. J]. Watson. 


t ol 


“The courses in Minneapolis and Rochester may be offered the early part 
February, while the other three may be offered as pre-meeting courses. 

“Following the approval of the Board of Regents for the ‘Postgraduate Nights 
the Committee plans to communicate with the commanding officers of Army and Nav) 


1 


lit 
ts 


base hospitals to further study the advisability of arranging ‘Postgraduate Nigh 
in their institutions, to be carried on under the auspices of the American College of 
Physicians. 
Respectfully submitted, 
Edward L. Bortz, M.D., Chairman 


ApvisorRy COMMITTEE ON POSTGRADUATE COURSES” 
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PRESIDENT PAULLIN: The next item on the agenda is a selection of the 
meeting place. 
Dr. Cocke: Mr. Chairman, I move we 

Dr. Lee: I second the motion 

PRESIDENT PAULLIN: Are there any fur 

... The Secretary, Mr. Loveland, et ited and presented a number of in 
vitations. However, there were no further nominations, the question was called and 
the motion carried, selecting Philadelphia for the 194. ssion of the College 

PRESIDENT PAULLIN: The next general item of business is the appointment of 
General Chairman by the Board of Regent 

CoLoNEL MorGan: Mr. Chairman, I would like to nominate an ideal General 
Chairman for our next Session in Philadelphia; in tact would like to qualify our 
going to Philadelphia by stating that we shall go if we can have this particular person 
as our Chairman. I refer to Dr. George Me iersol feel keenly that hi 
position there would insure a quality of meeting that would he very best 

Dr. Breep: I second the motion 

PRESIDENT PAULLIN: Are there at 

Dr. BreED: I move nominations be cl | and tha Piersol be unanimously 
elected. 

The motion was seconded. President Paullin he question and Dr. 
Piersol was unanimously elected . . . (Applause. ) 

Dr. Prersoi: I shall make every effort to in it the meeting in Philadel 
phia, in spite of the difficulties with which we may have to contend, will be as good 
as the meetings we have held recently and in the pas Thank you very much 

PRESIDENT PAULLIN: Dr. Piersol, the Colleg mos rtunate in selecting you 
as its General Chairman. 

The next item of business is the selection of the date for the 1943 Session. It 
has been suggested by quite a few members that the meeting, if possible, should be 
held in the latter part of April, so that physicians could attend, during the same trip, 
the meeting of the American Congress of Physicians and Surgeons at Atlantic City 
the first week of May It would save some men rs from the Far West a con 


siderable amount of expenditure in time and money f course, it will have to be 
determined what dates are available in Philad 
SECRETARY LOVELAND: It would be appropriate if this Board would give sugges 


1 


tions as to dates. We are not sure whether the Philadelphia Convention Hall is open 
the last week of April. We do know it 1 he week of April 12 Perhaps this 
Board would like to authorize the General lairman to set the week before the 
meeting of the Atlantic City Congress, if possible, o1 idjust the date as near as 


1ere is much discussion among our members about the date of our meeting 
Some still prefer a mid-winter meeting, as was customary several years ago. We 
changed from February because that appeared to be the most unsatisfactory month 


t 


for our members in the South and Southwest members object to an April o1 
May meeting because there are so many other meetings at the same time. As a matter 
t tact during April, 1942, there were over thirty medical conventions scheduled in 
country, and during May, over fifty. 
As soon as the date of our meeting is officially set it is my custom to notify the 
‘retaries of every national medical society and tate society of the dates, 
asking them, if possible, to avoid conflicts. Nevertheles these announcements often 
are overlooked or disregarded, with consequent conflicts in meeting dates. 
Dr. Lee: I move that the date of the 1943 Session in Philadelphia be left for 
ction to the President and the General Chair1 
COLONEL MorGan: I second the motioz 
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. . The question was called and the motion carried... . 

Dr. PauLLIn: The General Chairman and | would like to have some thoughts 
as to whether the Regents wish to change the date of the meeting, or if they still 
prefer the meeting in April. 

Dr. CuuRCHILL: Mr. President, possibly I am more responsible for changing 
the date to April than any other man in the College. It is a very serious matter for 
members in the Southwest to have the meeting as early as February. Any time after 
the twentieth of March is satisfactory, but frankly, the men in the South and South- 
west find it practically impossible to leave home in the middle of winter. It is not 
fair or right to expect them to do so. 

PRESIDENT PAULLIN: Is there any further discussion ? 

I feel, gentlemen, that the Board of Regents will take some official recognition 
to extend to the retiring President, Dr. Lee, our vote of thanks for the untiring work 
he has done as the President of this College, for the tremendous amount of time he 
has given to the preparation of the current program, and for the success of thi 
annual meeting. I think we should extend to him our very sincere thanks and deep 
appreciation for what he has done, and also to the General Chairman, Dr. Lepak, for 
the work he did in coéperation with Dr. Lee. This should be recorded in the pro 
ceedings of the Board of Regents and those of you who endorse these remarks wi 
please stand. 

. . Everyone arose and the endorsement was unanimous. 
PRESIDENT PAULLIN: Gentlemen, is there any further business 
the Board? If not, I declare this meeting adjourned. 
. . The meeting was adjourned at 2:15 p.m. 
Attest: (Signed) E. R. LoveLanpn, 
Secretary 





